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ABSTRACT 
This study has set out to investigate unresolved issues regarding the 
chronology, nature, and subsequent impacts from culture contacts between 
South East Asian maritime communities, Europeans, and northern Australian 
Indigenous populations. These issues include the question of whether there is 
archaeological evidence for pre-Macassan visitation in north western Arnhem 
Land. Therefore an important aim included assessing whether it is possible to 
measure the level of interaction and impact the trepang industry and later 
European economies had on local Indigenous communities through the 
investigation of the archaeological record from the Wellington Ranges, coastal 
region of Anuru Bay, and South Goulburn Island. Within the scope of this aim, it 
was important to re-assess and radiocarbon date the well-known Malara (Anuru 
Bay A) trepang processing site in order to gain a greater understanding of the 
intensity and frequency of Macassan (and possibly pre-Macassan) occupation, 
trepang processing, and contact with Aboriginal people. The results of this study 
support a longer timeframe of culture contact occurring from the early to mid-
17th Century with a proliferation in the Macassan trepang processing industry 
from the mid-1700s.The study also aimed to investigate the complexity of 
change in Indigenous society during the culture contact period through 
documentation and analysis of the Indigenous archaeological record (material 
culture, rock art assemblages) at the Malarrak, Djulirri, and Maliwawa 
rockshelter complexes in the Wellington Range. This involved an examination of 
the spatial distribution of Indigenous rock art and archaeological sites to assess 
changes in residential mobility (both local and regional), resource utilisation, 
and impacts on Indigenous customary trade and exchange. A particular focus of 
this study analysed changes in Indigenous rock art production within western 
Arnhem Land that occurred during the culture contact period. This 
archaeological evidence has also been evaluated in conjunction with historical, 
ethnographic, linguistic, and anthropological records. The changes that 
occurred in Indigenous society accompanied by culture contact have been 
assessed using the Indigenous hybrid economy model developed by Altman 
(2006). This thesis argues that the archaeological evidence (i.e. occurrence of 
beads, rock art paintings of firearms and ships) establishes the presence of an 
operating hybrid economy between Indigenous people, Europeans, and 
Macassans. The operation of the hybrid economy allowed for Indigenous 
people to negotiate and interact with others based on customary law and 
tradition to influence the outcomes in these exchanges, such as allowing others 
to be on their country and to utilise their resources (i.e. trepang, buffalo). 
Building on Mitchell (1994) and Clarke's (1994) models of culture contact, this 
study proposes that western Arnhem Land culture contact proceeds and then 
transforms during five significant temporal phases consisting of (a) pre^ 
Macassan, (b) Macassan, (c) Colonial, (d) Mission, and (e) Welfare economic 
periods. 
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1.0 INTRODUCTION 
Studies by Macknight (1969, 1976), Mitchell (1994a; 1994b, 1996; 2000) and 
Clarke (1994; 2000a, 2000b, 2002) have provided us with important 
archaeological awareness of Indigenous culture contact with foreigners in the 
Northern Territory. Following on from these studies, the overarching aim of this 
thesis is to investigate the timing and nature of culture contact between 
Indigenous northern Australian communities and South East Asian maritime 
communities visiting the north western Arnhem Land coast, the impact of early 
English military expansion and of the later European state settlers to the region. 
The fieldwork focused on north western Arnhem Land which included Anuru 
Bay, South Goulburn Island and the nearby mainland sandstone outcrops of the 
Wellington Range (Figure 1). This area contains an impressive assemblage of 
Indigenous and Macassan archaeological sites to test chronologies and models 
of culture contact. Coastal areas such as Anuru Bay and South Goulburn Island 
were the subject of Macknight's (1969, 1976) earlier investigations of the 
Macassan trepang industry. The Wellington Range contains many rock art sites, 
including the now famous Djulirri and Malarrak contact art sites, which were 
previously documented by Chaloupka (Chaloupka 1974, 1993, 1996). 
1.0.1 Aims 
The aims of the project are to, 
1. Investigate unresolved issues regarding the chronology and nature of culture 
contacts between South East Asian maritime communities and northern 
Australian Indigenous populations. These issues include the question of 
whether there is archaeological evidence for pre-Macassan visitation. 
2. Assess whether it is possible to measure the level of interaction and impact 
the trepang economy had on local Indigenous communities through an 
investigation of the archaeological record. Following from this a specific aim 
was to re-assess the Malara (Anuru Bay A) trepang processing site in order 
to gain an idea of the intensity and frequency of Macassan contact with 
Aboriginal people in the area. 
3. Investigate changes and complexities in Indigenous society of the western 
Arnhem Land region in relation to contact with South East Asians (i.e. the 
Bayini, Macassans), and Europeans, through documentation and analysis of 
the Indigenous archaeological record (material culture, rock art 
assemblages) in the Wellington Range and Anuru Bay regions. 
4. Investigate the spatial patterning of Indigenous rock art and archaeological 
sites in the research area in order to assess changes in residential mobility 
(both local and regional), resource utilisation, and impacts on Indigenous 
customary trade and exchange (Mitchell 1994b). 
5. Describe and analyse changes in the rock art corpus of western Arnhem 
Land that occurred during the culture contact pehod. 
Figure 1: Major Indigenous and Macassan archaeological sites investigated in 
this study in the Wellington Range and Goulburn Island region. 
1.0.2 Background to the Research 
As McNiven and Russell (2002) state, contact archaeology has often played out 
as a post-colonial discourse into hidden or missing histories, rather than being 
aimed at understanding the dynamics of inter-cultural encounters. These inter-
cultural encounters have been discussed by Macknight (1969, 1976, 1986, 
2008, 2011, 2013), and especially by later researchers such as Mcintosh 
(1996a, 1996b, 2006, 2008, 2011, 2013), Mitchell (1994a, 1994b, 1996, 2000) 
and Clarke (1994, 2000a, 2000b, 2002). There are currently two competing 
models for the chronological timings of South East Asian culture contact: the 
short model proposed by Macknight (2008, 2011, 2013), and the long model 
proposed by Mcintosh (1996a, 1996b, 2006, 2008, 2011) and Clarke (1994, 
2000a, 2000b, 2002). 
Macknight (1976, 2008, 2011, 2013) has discussed the issue of using the term 
Macassan (or Makassan) to describe the people involved in the trepang 
harvesting and processing industry operating out of the southern Sulawesi port 
of Makassar. Macknight (1976, 2008, 2011, 2013) makes the point that in lieu of 
a better term, 'Macassan' is probably the best collective term to describe the 
trepang fishermen, as although the crews originated from many islands in the 
South East Asian archipelago, the industry operated out of Makassar. Thus 
here I follow Macknight and earlier researchers In using the term Macassan 
specifically for the mariners who participated in the trepang industry in northern 
Australia. Mcintosh (1996a, 2006, 2008, 2011) brings to the debate the issue of 
pre-Macassan visitors from Island South East Asia, also called the Bayini (or 
Baijini), the golden-skinned whale hunters from the north. The term Bayini is an 
eastern Arnhem Land Yolngu term for pre-Macassan peoples who were said to 
have established settlements, made cloth, and co-existed with the Yolngu 
(Macknight 2011). Like the term Macassan, Bayini is also probably not the most 
appropriate term to apply to pre-Macassan visitors to the northern Australian 
coastline. Terminology, like typology, presents archaeological researchers with 
a series of conundrums as certain approaches can be overly subjective and can 
contain an uncontrolled mixture of variables (Adams and Adams 2008; Bisson 
2000; Hiscock 2008). The basis for choosing certain terms to describe the 
peoples involved in the different phases of culture contact in north western 
Arnhem Land will become clear later in this introduction. However, for the 
purposes of consistency for the reader it is important to introduce this 
terminology here. For this research the following terms are used to differentiate 
peoples in the culture contact phases: 
• South East Asian and Island South East Asian to describe peoples of pre-
Macassan visitation (pre-1720), as the ethnicity or origin of any of these 
mariners are unknown. 
• Macassan is used to describe the peoples involved in the trepang harvesting 
and processing industry who operated out of the port of Makassar post 
1720. 
In order to test the different models regarding the timing of South East Asian 
contacts in north western Arnhem Land, my archaeological research describes 
investigations of both Macassan and Indigenous sites from the coast through to 
the inland sandstone escarpment region of the Wellington Range. It also 
attempts to investigate the dynamics of contact, and the significance of the 
influence South East Asian and later European culture contact had on 
Aboriginal society. This analysis of the influence of culture contact is undertaken 
by applying the hybrid economy model developed by Altman (2001, 2003, 2005, 
2006, 2009) during his assessments of the interaction of contemporary 
Indigenous communities with state and market economies. Therefore the scope 
of this research encompasses the material culture of South East Asian maritime 
enterprises, and the material and symbolic expressions found in Indigenous 
archaeological sites such as middens, rock shelters and rock art in the west 
Arnhem Land region. 
After relocating and recording the contact rock art site Djulirri (also known as 
Djurlirri) in 1998 and 2006 during uranium mineral exploration fieldwork in the 
Wellington Ranges for the Northern Land Council, the extent and influence of 
culture contact in this region became overwhelmingly apparent (Guse 1998, 
1999) (Figure 2). 
Figure 2: Djulirri Rockshelter main rock art panel In 2006 (D. Wesley). 
Although the Djulirri site was reported by Chaloupka (1994, 1996) in his major 
rock art publications little archaeological investigation was carried out In the 
Wellington range prior to this project. Chaloupka (pars. comm. 2008) has put 
this down to the disruption caused to research by Cyclone Tracy. Another likely 
factor may be the time involved in establishing relationships with Indigenous 
Traditional Owners. In order to initiate this project on the Namunidjbuk estate 
discussions with the senior Mawng Traditional Owner, Ronald Lamilami, were 
undertaken over a period of ten years. The wealth of cultural heritage places 
within the estate not only included numerous Indigenous rock art complexes, 
but also the significant Macassan trepang processing site at Anuru Bay, Malara 
(Anuru Bay A) (Figure 3). It was agreed that there was some urgency to 
undertake research at Djulirri and the Wellington Range owing to the likelihood 
of future mining and development Impacts in the region. Parallel to this concern 
was that of the Traditional Owners who wished to engage in management and 
enterprise development within their estate. Together Ronald LamllamI and I 
worked towards developing an archaeological project that would meet these 
objectives, highlight the heritage significance of the region and contribute to the 
future aspirations for Mawng Traditional Owners. 
Figure 3: Malara (Anuru Bay A) in 2010 (looking south) (D. Wesley). 
1.0.3 The Research Area 
The study area is located approximately 300 kilometres east of Darwin in the 
north western coastal region of Arnhem Land, Northern Territory, Australia. The 
area includes the Goulburn Island group and the nearby coastal mainland, 
extending inland to the Wellington Range (Fig. 1). The primary study area is 
largely known as the traditional lands of Mawng-speaking Aboriginal clan 
groups. The Traditional Owners refer to the mainland area as the Namunidjbuk 
Estate. Land tenure for the research area is Aboriginal Land Trust administered 
under the Aboriginal Land Rights Act 1977. It Is a remote locality serviced by 
several small communities of Warruwi and Gunbalanya consisting of less than 
1,000 inhabitants (see Figure 4). The area has limited infrastructure consisting 
mostly of poorly constructed and maintained gravel roads and tracks. 
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The study area is located within the Arnhem Coast Bioregion which is generally 
dominated by coastal plains with eucalypt woodlands, monsoon vine forests 
and typical coastal mangrove communit ies (Woinarski and Baker 2002). The 
Arnhem Coast Bioregion is closely linked to the adjacent Arnhem Plateau 
Bioregion with the coastal plains environmental evolution influenced by this 
major geological feature (Senior and Smart 1976; Sweet et al. 1999). The 
Arnhem Coast Bioregion extends along a coastal strip from the base of the 
Cobourg Peninsula to the Rose River in south eastern Arnhem Land, and 
includes many offshore islands, including the Goulburn Island group. This 
bioregion contains some of the most remote and intact large natural systems in 
Australia, including extensive mangrove, seasonally-inundated floodplains, 
perennial swamps, coastal dune systems, monsoon rainforests and eucalypt tall 
open forests. 
Fort Wellington 
-pnyi Port Essington 
Islands 
Van Diemm Gulf 
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Figure 4: Study area and places mentioned in the general text (CartoGIS). 
The region has a high degree of geomorphological complexity, and contains a 
diversity of environmental zones including coastal and estuarine areas, alluvial 
f loodplains, major river systems, and sandy plains, with some areas of rugged 
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sandstone outcrops (Needham 1984; Senior and Smart 1976; Sweet et al. 
1999). The landscape has been affected since the Pleistocene by significant 
sea level rise and the subsequent evolution of the major tidal river systems. 
Large meso-scale river systems, including the King River, combined with 
geological formations (such as the Wellington Ranges) gave rise to the 
development and location of specific micro-environments such as monsoon vine 
forests, sedge, grass and paperbark swamps, and freshwater springs (Figure 
5). 
Figure 5: King River illustrating the sinuous cuspate nature of the river, 
extensive mangroves and saltpans, and the Wellington Range to the west (D. 
Wesley). 
Geologically, the Wellington Range is the northernmost outlier of the Arnhem 
Land Plateau and is formed by iVIamadawerre Formation (Sweet et al. 1999). 
This sandstone formation consists of cross-bedded quartzose sandstone 
varying from medium to very coarse and siliceous sandstone and is generally 
20 
found in the form of sandstone outcrops, tors, platforms and escarpment 
features (Senior and Smart 1976; Needham 1984; Sweet et al. 1999), The 
massif outliers of the Wellington Range provide the topographical setting for 
rock art overhangs and rockshelter habitation sites. The northernmost outlier 
known as Malarrak (Black Rock) is formed by the oldest portion of the 
Mamadawerre Sandstone Formation and consists of the polymictic pebble to 
boulder conglomerate. It is estimated that this sandstone was formed 
somewhere between 1,780 and 1,810 million years ago. 
The region is considered to be floristically diverse and is known to contain over 
2,000 plant taxa (Woinarski et al. 2006). The most common floral group type in 
the study area consists of extensive savanna woodlands and open forests 
dominated by eucalypts, and particularly so by two species, Darwin Stringybark 
Eucalyptus tetrodonta and Darwin Woollybutt £. Miniata (Woinarski et al. 
2002b:22). The sandstone plateau and outliers provide a refuge for plant 
species and the area is classed as the most significant region in north Australia 
for biodiversity (Woinarski et al. 2006). A study about plants known by the 
Aboriginal Traditional Owners of the nearby Cobourg Peninsula includes a list of 
names and uses for 269 plant species (Blake et al. 1998). 
Arnhem Land is also notable for the diversity and abundance of its faunal 
species (Finlayson et al. 1988). Although there have been no specific faunal 
surveys conducted within the study area, it is expected that the faunal species 
diversity will closely reflect that of the wider Arnhem Coast and Plateau 
bioregions (NRETAS 2007a; 2007b). Notably the Arnhem Coast bioregion 
contains many important breeding sites for marine turtles and colonial seabirds, 
and roosting and feeding sites for migratory shorebirds (NRETAS 2007a). 
Sandstone environnnents within the plateau host 22 endemic vertebrate species 
(three fish, two frog, eleven reptile, four bird and two mammal), among the 
highest in Australia including the Oenpelli python {Morelia oenpelliensis) and a 
large macropod, the black wallaroo {Macropus bernardus) (Woinarski et al. 
2009:207), Depictions of thylacines (Thylacinus cyanocephalus) and Tasmanian 
devils {Sarcophilus harrisii) in rock art demonstrate the regional extinction of 
these species, perhaps as recently as 3,000 years BP (Woinarski et al. 
2009:212) (see Appendix E). 
Introduced species should also be noted as populations of water buffalo, 
horses, donkeys and pigs can be found throughout the study area (Albrecht et 
al. 2009; Woinarski et al. 2009). European settlement introduced these animals 
to the Cobourg Peninsula in the early 19*^ Century and they have subsequently 
spread throughout the region (Allen 2008). The introduction of water buffalo 
went on to have a profound impact not only on the environment, but also in 
terms of shaping the history of interaction between Europeans and Aboriginal 
groups in the region through the buffalo hunting industry in the late 19'^ and 
early 20"^ Centuries (discussed further in Chapters 5 and 6). 
1.0.4 The History of Culture Contact in Arnhem Land 
The interaction that Aboriginal people had with Macassans and early Europeans 
has been the subject of a number of studies over the past century (Berndt and 
Berndt 1954; Clarke 2000a, 2000b, 2002; Ganter 2006; Ganter et al. 2006; 
Macknight 1969, 1976, 1986, 2011; Mitchell 1994a, 1994b, 1995, 1996, 2000; 
Mcintosh 1996a, 1996b, 2006, 2008, 2011, 2013; Morphy 1991; Warner 1932, 
1937). For Groote Eyiandt, Clarke (1994) divided this contact period into three 
phases. During parallel research in western Arnhem Land, Mitchell (1994) 
expanded on the Berndts' two-phase contact model and developed a similar 
multi-phase model of contact similar to Clarke (1994). According to Mcintosh 
(2006:162), it is possible to divide the contact experienced by the Yolngu of 
eastern Arnhem Land into different phases which are complex and resulted in 
vastly different social and economic outcomes as shown in Table 1. The first 
phase of this contact with the Bayini is believed to have been in a pre-
Macassan time (Mcintosh 1996, 2006, 2008, 2011). The phases of contact 
changed and fluctuated up to the present day depending on the actors involved. 
Table 1: Phases of contact with outsiders and the Yolngu (adapted from 
Mcintosh 2006). 
Phase Period Outsiders Description 
, Pre-
1700s 
Characterised by visits from the 
Bayini, Badu, or Wurrumula. 
Known as the whale and dugong 
hunters. 
First visitors not dissimilar to the Yolngu who carried out 
a trade with them. Established a reciprocal relationship 
that allowed Bayini to visit Arnhem Land. 
1700s to 
2 early 
1800 
Characterised as the 'Golden Age' 
of contact and cooperation with the 
Macassan trepangers. 
A period of cooperation and trade which saw the 
importation of foods, cloth, knives, metal, tobacco and 
ceramics. Yolngu would camp nearby Macassan trepang 
stations. A steady exchange of ideas and cultural 
beliefs. Yolngu work and live with Macassans. 
A period of steady decline in relationships after the 
massacre at Dholtiji. Practices non-conducive to 
Characterised as the T ime of Fire' cooperation i.e. prostitution of women, introduction of 
3 1800 to wi'fi relations between Macassans alcohol, violent quarrels. Some cooperation still occurred 
.|gQg and Yolngu deteriorating. Influx of between Macassans and Yolngu in places. British 
Europeans, i.e. British colonisers. colonisers begin to visit area and place controls on 
access. Yolngu reconsolidate to strengthen position in 
east Arnhem Land. 
Characterised as the Mission Time. 
Missions began in earnest in 1920s Yolngu begin to live at Mission settlements such as 
^ 1906 to and 1930s in east Arnhem Land. Yirrkala, Elcho Island and Milingimbi. Yolngu experience 
present World War II occurs and brings large social and economic changes caused by 
many servicemen into the region. increasing influence from outsiders. 
Followed by mining in 1960s. 
I argue here that culture contact in western Arnhem Land, like that of eastern 
Arnhem Land, responds to complex phases of economic history, being 
characterised by the following five discrete but overlapping economic and 
political groups described below, each with its own distinctive material culture 
and potential influences. The history of culture contact in Arnhem Land has 
histoncal narratives from both European and Indigenous perspectives. A review 
of the literature reveals that there are a number of different agents involved in 
culture contact processes in Arnhem Land. These are described briefly below: 
a. Pre-Macassans or Bayini 
There has been limited investigation into the history of Indigenous contact with 
the 'mythological' Bayini (or Baijini) (Berndt and Berndt 1954; Ganter et al. 
2006; Mcintosh 1994, 1996, 2008, 2011). Referred to in oral traditions as the 
Bayini, Badu, or Wurrumula, these people are identified as whale and dugong 
hunters and purported to be the first visitors to Arnhem Land (Mcintosh 2006). 
According to Mcintosh (2006), the Bayini were considered by the Yolngu to not 
be entirely dissimilar to themselves, and carried out a trade and are said to 
have established a reciprocal relationship that allowed Bayini to visit Arnhem 
Land. Sailing craft capacity for inter-island maritime activity was certainly 
occurring throughout the Indonesian archipelago pre-1800s (Clark 2011). 
Speculation by Mcintosh (2006) suggests that the pre-Macassans may 
represent a Bugis diaspora or other maritime seafaring islanders from the 
western East Indies archipelago. Between 1667 and 1669 the Kingdom of Goa 
(Makassar Southern Sulawesi) was attacked and taken over by the Dutch East 
India Company (V.O.C) which resulted in a diaspora of Goa marit ime 
communit ies throughout the western archipelago (Mcintosh 2006). Another 
group that could constitute the pre-Macassans was the marit ime community 
defined by Clifford Geertz as the pasisir, made up by Chinese, Malay, Bugis, 
and other local ethnic groups that were ruled by a Sultanate and engaged in 
significant maritime trade and exchange networl<s known to be in existence 
between the 14'^ and 18'^ Centuries (Bames 1995:497; Kian 2006; Vickers 
1987). 
b. Macassans 
The Macassans are acknowledged as the only positively identified non-
European visitors to Australia. Macassans originate from the Kingdom of Goa, 
which was governed from Makassar. Macassan interest in north Australia was 
stimulated by the trepang {beche de mer Isea s\uglHolothurium sp.) trade with 
China. The nature of the Macassan trepang industry operating from Sulawesi, 
and the exploitation of this resource in northern Australia, have been discussed 
and described in great detail (Berndt and Berndt 1954; Bowdler 2002; Bulbeck 
and Rowley 2001; Clark and May 2013; Clarke 1994, 2000a; Ganter 2003, 
2006; Ganter etal . 2006; Macknight 1969, 1972, 1973, 1976, 1986, 2008, 2013; 
Schwerdtner Manez and Ferse 2010; Mitchell 1994a; Rowley 1997; Russell 
2004; Sutherland 2000; Trudgen 2000; Warner 1932, 1937). Annual voyages 
were made from Makassar by fleets who sailed to Australia, driven by the north-
west monsoon trade winds during the wet season in December-January. They 
made the return journey back to Sulawesi several months later when the 
seasonal winds came from the south-east (Macknight 1976; Clark 2011). 
Macknight (1976), Mitchell (1994a) and Schwerdtner Manez and Ferse (2010) 
describe the history of the Macassan trepang operation in detail. Fleets of these 
fishermen worked the coastline, harvested trepang, and used land-based 
processing sites to prepare the catch for storage on the return journey to 
market. Areas of shallow coastal waters along the Arnhem Land coastline were 
highly productive trepang fisheries with many shore-based processing sites 
located along the north Australian coast from the Cobourg Peninsula to Groote 
Eylandt. As discussed above, the timing of the beginning of the trepang 
visitation to the Arnhem coast is debated, with historians largely focused on a 
period post 1720, and a proliferation in the industry in the post-1780 period 
(Macknight 2008, 2011). The industry ceased in 1907 with the last Macassan 
prau recorded visiting the Cobourg Peninsula (Mitchell 1994a:42). 
c. English Fleets and Settlements 
During the early 19th Century, from 1824 to 1849, a series of sett lements were 
established in succession on Melville Island and the Cobourg Peninsula. These 
settlements were primarily military outposts governed by the British Colonial 
Office to protect their northern interests (Allen 1972, 2008; Howard 1933; 
Mitchell 1994a; Powell 1988). They only lasted short periods of t ime owing to 
their failure to establish any viable and sustainable commerce and industry. 
This was the first period of sustained contact in northern Australia between 
English colonists and Aboriginal communities. Like the Macassans, there was a 
strong maritime focus for these settlements with all supplies, communicat ion 
and commerce being conducted via the sea. These settlements were very small 
scale, involved low numbers of Europeans, and had limited environmental but 
large social impacts (Mitchell 1994a, 1996). 
d. Colonial Administration of the Northern Territory 
After a hiatus of 30 years, the economic settlement of the Northern Territory 
began in earnest with the establishment of Danwin (then called Palmerston) in 
1879 by the South Australian Colonial Government (Powell 1988). This saw an 
intense drive for economic development in the Northern Territory through 
pastoralism and mining. The first sustained European economic ventures in 
Arnhem Land and the Cobourg Peninsula involved buffalo shooting. Small 
bands of European shooters took over areas to exploit the large buffalo herds. 
The buffalo shooting industry was productive for 30 years until the end of World 
War I. During this time Europeans also tried to establish trepang and European, 
Japanese, Filipino, Torres Strait Islander, Indonesian and Malaysian pearling 
ventures in various localities in Arnhem Land (Burningham 1994; Trudgen 2000; 
Wells 2003). European presence in western Arnhem Land was limited to a 
handful of Europeans maintaining a permanent presence in the region. 
e. Mission/Welfare Settlements and Governance 
It became increasingly clear, in terms of late 19th and early 20th Century 
technologies and economies, that Arnhem Land could not sustain productive 
agricultural or mining industries (Bauer 1964). The government therefore 
intervened with the establishment of Christian missions to provide basic welfare 
to Aboriginal people who had been wards of the State under the Protector of 
Aborigines. Missions were established at Gunbalanya (Oenpelli), Warruwi 
(Goulburn Island), and Minjalang (Croker Island) in the early 20th Century 
(Baker 2005; Cole 1975; Dewar 1992; Harris 1998). Thus began the most 
sustained and long lasting phase of culture contact interaction with Aboriginal 
groups in the region. The numbers of Europeans in western Arnhem Land 
escalated from World War I onwards, particularly with a peak of servicemen 
deployed to the region during World War II. There was still limited economic 
development in the inter-war years in the region with Missions undertaking 
some agri-business, crocodile and buffalo shooting, and pearling luggers 
continued to operate throughout the region (Bauer 1964; Burningham 1994; 
Powell 1988; Roberts 2004; Trudgen 2000; Wells 2003). The bulk of the 
pearling Industry during the inter-war years was made up of international 
Japanese pearling fleets (Morris 2010; Trudgen 2000:29). 
1.0.5 Issues in the Chronology of Culture Contact 
A revision of the timings of culture contact is an essential part of any historical 
and archaeological assessment of the past in northern Australia. As it currently 
stands, various sources argue that the beginning of culture contact with South 
East Asia lies anywhere within a time span of 500 years. McGrail (2004:287) 
cites a range of sources that speculate that mariners of Malay, Bugis, New 
Guinea and Makassar origin had been in contact with northern Australia as 
early as the 15"" Century. The Australian Human Rights Commission (2008) 
published that 'From 1588 Macassan praus sailed to the north-eastern coast of 
the Northern Territory'. Furthermore, interpretative material and signage at the 
National Museum of Australia states: 
The earliest records of the Macassan traders can be traced back to the 17th 
century ... For over three hundred years they collected and processed sea slugs 
for trade with China ... 
Macassans have visited north-eastern Arnhem Land over the last 400 years ... 
(Interpretative Signage National Museum of Australia 2009) 
Perhaps it seems pedantic to be concerned with a start date for culture contact 
that may be plus or minus 100 years. However the interpretation of the nature 
and extent of the influence of South East Asian seafarers on Indigenous 
societies in northern Australia has developed into a major concern among 
anthropologists, historians, linguists, archaeologists, and the courts in 
determining native title claims (c.f. Evans 1992; Faulkner 2013; Ganter 2006; 
Ganter et al. 2006; Macknight 2008, 2011, 2013; McConvell 1990; Mcintosh 
1994, 1996, 2008, 2011; Peterson 2003; Strelein 2009). For Macknight (2008, 
2011, 2013) the commencement of the Macassan trepang industry has become 
a singularly exasperating issue. Macknight (1969, 1976) originally provided 
strong evidence placing the beginning of the trepang industry in Makassar circa 
1720. He then goes on to establish the evidence for the northern Australia 
trepang industry in operation circa 1780 based on his extensive inquiry into 
historical archival documentation of trepang catches (Macknight 2008, 2011, 
2013). 
The consequences of a shorter versus longer chronology of culture contact are 
significant when assessing the subsequent profound and substantial changes 
that occurred in Aboriginal society and economy that included language, 
religion, mobility, and economy. One example is the inclusion of more than 
1000 Macassan/Malay/Bugis/Dutch w/ords into Aboriginal languages (Evans 
1992). Evans (1992:46) argues that these w^ords were incorporated 'during a 
period lasting from around the late seventeenth century until 1906 when there 
were regular yearly contacts between Macassan visitors and coastal groups'. 
Thus these loan words were taken on by Aboriginal groups over a period of two 
centuries through regular and sustained contact with Macassans (Evans 1992). 
If we apply Macknight's (2008, 2011, 2013) timeline of contact then this 
intercultural exchange is reduced to less than 130 years. According to Peterson 
(2003) the issue of sustained Macassan contact with the same Aboriginal 
groups on an annual basis has not been effectively demonstrated. Regular 
records of the location and presence of Macassans occurs after European 
settlement on the Cobourg Peninsula and later establishment of customs 
stations after the 1870s. 
Despite the growing volume of academic literature on Macassan and 
Indigenous Australian interaction, there have been no further investigations into 
the radiocarbon dating anomalies associated w/ith the Macassan maritime 
industry in northern Australia since Macknight (1976), Mitchell (1994a) and 
Clarke (2000b). While the beginning of the Macassan trade with Aboriginal 
people along the Arnhem coast is debated, it had been previously accepted that 
the period from 1650 to 1720 was a probable starting time frame for the trepang 
industry (i.e. Macknight 1986:69; Ganter et al. 2006). Historical evidence from 
China suggests that Sea cucumbers!beche de mer/trepang were known as a 
'tonic' food in 1368-1644 (Macknight 2008). Documentary evidence of the 
annual trepang catch from records made by returning fleets to Sulawesi 
(Macknight 1969, 1976, 2008) chart the rise and fall in the trepang industry and 
show periods of intensification of the industry in the late 18th Century. However 
these records do not describe which parts of the Arnhem Land coastline the 
Macassans harvested the trepang. 
Thus determining this record of resource exploitation becomes solely the 
domain of the archaeological investigation of trepang processing sites. It is 
presumably at these sites that the majority of culture contact took place. Without 
the need for shore-based processing, the nature of culture contact would have 
taken a significantly different turn. Macassan shore-based processing sites 
have been investigated by Macknight (1969, 1976) and Mitchell (1994a). 
Macknight (1969, 1976) attempts to put figures on the use of Malara (Anuru Bay 
A) based on the excavated material cultural remains, numbers of stonelines, 
and extensive evidence for intensive burning of firewood (see Figure 6). He 
concludes that the site could easily have accommodated numerous praus and a 
large number of crew. Macknight (1969, 1976) demonstrates that there are 
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three major Macassan trepang shore-based processing sites along the Arnhem 
Land coastline consisting of +10 stonelines representing concentrated regional 
industrial centres, including Anuru Bay. By comparison, the majority of other 
trepang processing sites consist of an average of four stonelines (Macknight 
1969). The Anuru Bay complex of Macassan archaeological features attests to 
either a lengthy and repeated occupation, or to a short time frame of repeated 
occupations with very intensive production. In either scenario, Anuru Bay was 
likely to have been catering to a substantial number of Macassan trepang 
fishermen. Within the archaeological analysis of these sites, there has been 
limited investigation in identifying the initial occupation, frequency and 
subsequent abandonment of trepang processing. 
Figure 6: Photograph by Professor John Mulvaney of Anuru Bay (A) trench 
across Stonelines 1 and 2 and a trepang pit in 1966. 
Although there are numerous Macassan sites that have been documented 
along the Territory coastline, most consist of sparse archaeological elements 
and features, and even fewer have been subject to radiometric dating (<4%) 
(IVIitcliell 1994a; Macknight 1969, 1976). Tlierefore, currently it is not possible to 
state with any certainty whether Macassans exploited eastern or western 
Arnhem Land first, or whether they exploited the entire coastline from the onset 
of the Industry. 
Further contributing to Issues of antiquity of early culture contact are a number 
of serendipitous finds of material culture along the Northern Territory coastline. 
The discovery of an earthenware jar In Darwin Harbour In the Northern Territory 
dated to 490+25 years BP (1513+80 years AD) re-Ignited the debate on the 
timing of European landfall (or by others) In northern Australia (Steinberg 
2006:9). Initial Investigations suggested that the earthenware pot Is of southern 
European (Portuguese or Spanish) origin. The earthenware pots' presence In 
Darwin Harbour prompted a re-examination of the context of the environmental, 
social and historical settings of Portuguese exploration and contact In the 16th 
Century with northern Australia (Steinberg 2006:9). 
In 2010, a schoolboy found a bronze swivel gun at Dundee Beach, 150 
kilometres west of Darwin during an exceptionally low tide (Clark 2013). A 
portable x-ray fluorescence elemental analysis of the swivel gun by the Museum 
and Art Gallery of the Northern Territory Identified the production provenance to 
South East Asia and not southern Europe (Clark 2013). Clark (2013:9-10) 
concludes the bronze swivel gun to have been brought to the location during the 
Macassan phase of visitation to northern Australia. Regardless, the find is still a 
significant and rare part of the maritime history of the Northern Territory 
providing confirmation of the distribution of Macassan mariners around the 
coastline. 
Another serendipitous archaeological find during World War II by an RAAF 
serviceman consisted of a cache of ancient coins found on the Wessel Islands 
which became known as the 'Kilwa Coins' (Mcintosh 2014:20). The cache 
consists of five copper coins from the Swahili port of Kilwa in modern day 
Tanzania, and four Dutch coins (IVIclntosh 2014:20). The Kilwa coins are dated 
between 700 and 800 years old (Mcintosh 2014:20). Mitchell (1994a:49-50) 
postulates that the coin assemblage is derived from a post-1784 Macassan 
shipwreck. All three finds, the jar, swivel gun, and coins, have been explained 
as most likely originating from the Macassan phase of activity along the 
Northern Territory coastline (Clark 2013; Macknight 1976; Mcintosh 2014; 
Mitchell 1994a;). 
Returning to systematic archaeological investigations, evidence of 14"^ Century 
dates returned from three of the Macassan sites excavated by Macknight 
initially suggested that these sites could perhaps have been occupied as much 
as 800 years ago (Macknight 1986:70; Clarke 2000b:328). Macknight (1969, 
1976, 2008) suggests that the three dates circa 800 BP are far too early to 
coincide with the current historic documentation for Chinese trade with Sulawesi 
and the archaeological material culture evidence (i.e. earthenware, ceramics) 
recorded at the Macassan sites. Macknight (1969, 1976, 2008) however has not 
yet posited any scientifically credible explanation for these dating anomalies at 
three disparate archaeological sites along the Arnhem Land coast (Clarke 
2000b:328). This issue is dealt with in greater detail in Chapter 2. According to 
Mcintosh (2006), the archaeological and mythological evidence points to 
ongoing visitation and exchange between the inhabitants of Arnhem Land and 
those from the Indonesian archipelago over a longer period than indicated by 
European records. Ganter et al. (2006:7) supports this position stating that it is 
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reasonable to expect that the trepang industry was 'grafted onto prior local 
knowledge' of the existence of resources in northern Australia. 
Macknight (1969, 1976) proposes that the irregular dating in comparison with 
the historical evidence for the trepang industry arises from an 'old wood' 
problem most likely inherent in the mangrove wood used to fire the cauldrons. 
This conclusion was based on a limited sampling of locally available mangrove 
wood (Clarke 2000b:326). Clarke (2000b:327) states that a '... more rigorous 
program to test likely sources (of the problem) should be applied' and that 
Macknight's investigation was inadequate. Clarke (2000b:327) suggests that 
although historical accounts may be correct in dating the trepang industry to the 
mid-17th Century, it is '. .. possible that earlier visits involved smaller numbers of 
people and ships, and a different range of commodities such as sandalwood, 
pearl shell and turtle shell .. .' that may have been sought by the Macassans or 
others. Clarke (2000b:328) also suggests that a better understanding of the 
early Indonesian pottery sequences from Macassan sites is warranted since 
there has been a further 30 years of research on South East Asian pottery. 
Studies of earthenware from Macassan trepang sites by Rowley (1997) and 
Bulbeck and Rowley (2001) have not been able to place the earthenware with 
any greater chronological certainty, other than being consistent with 
earthenware production in Sulawesi at any time from the 17"^ Century to the 20'^ 
Century. The issue regarding earthenware from Malara (Anuru Bay A) is 
discussed further in Chapter 3. McGrail (2004:293) reports that maritime 
archaeological finds continue to push back the timing of trade and commerce 
with Island South East Asia to the 14"" Century illustrating the maritime capacity 
of the region. All of these factors suggest that research into this fugitive period 
of north Australian history requires a shift from a terrestrial perspective to one 
that includes a greater contribution from a maritime approach (Cooney 2004). 
1.0.6 Indigenous Participation in the Macassan Trepang Industry 
By the time Europeans had reached the area of coastline now known as 
Arnhem Land, Aboriginal groups must have been seasoned professionals in 
dealing with outsiders. Indigenous communities of the Wellington Range area 
were at the coalface of culture contact. However according to Peterson (2003:5) 
there are considerable gaps in our knowledge concerning Macassan and 
Aboriginal culture contact. He asks (2003:5): 
What were the conditions under which the Macassarese were able to live and 
work along the coast of Arnhem Land? Did they seek permission from Aboriginal 
people, were there payments from Macassan captains to local people to 
safeguard them from attack and to secure access and collaboration for the 
harvest of sea products? The evidence that exists for the Macassans 
acknowledging Aboriginal people's interests in the coastal waters is only 
circumstantial. There are no contemporary accounts from the period of Macassan 
visits that provide any definite evidence that the locations in which particular prau 
captains and their crew worked were regulated by Aboriginal people beyond the 
social relations established between the local Aboriginal people and the particular 
Macassan captains. How the exchange relations that were established with 
Macassans were interpreted either by the Macassans or the Aboriginal people at 
the time is unknown. (Peterson 2003:5) 
This is a significant problem for the interpretation of this fugitive period of 
Australian history. The issues raised by Peterson (2003) had a considerable 
bearing on the outcome of the Croker Island native title claim. Justice OIney had 
ruled that Aboriginal traditional owners could not claim exclusive possession of 
the ocean and sea bed (Strelein 2009:49). The issue centred on the perceived 
inability of Aboriginal people being able to deny the commercial use of the 
ocean and sea bed to Macassan trepang fishermen (Robinson and Mercer 
2000:354). Despite the claim being presented in a holistic manner that 
ceremonial, economic and social values are inherent in the sea, the court was 
not satisfied that there was enough evidence of a commercial exchange 
between Aboriginal groups and IVlacassan trepang fishermen, wl i ich in turn did 
not constitute evidence of Aboriginal people accepting a fiscal gain in exchange 
for use of the coastal waters (Robinson and Mercer 2000:354). This judgement 
was supported from the conclusion by Macknight (1976:83) that '... the 
Macassans were in no way dependent on Aborigines for labour or guidance or 
even permission to work'. Justice OIney (1998, para 121) specifically states: 
This evidence suggests no more than that the l\/lacassans sought and received 
permission to take trepang from the waters around the islands. It falls short of 
establishing that the applicants' forbears had traded with the Macassans. Further, 
the evidence relates only to the gathering of trepang and not any of the 
sustenance resources of the sea. In view of the turbulent relationship which is 
said to have existed between the Macassans and the indigenous people in the 
early part of the 19th century and the large numbers of praus and crew that 
visited the area each year the likelihood that the Macassans' presence in the 
area was as the result of having first obtained the consent of the indigenous 
people would seem to be remote. 
Whereas Thompson (1949:53) noted from working with his Yolngu informants in 
eastern Arnhem Land that: 
[the Macassan seafarers] recognised the native ownership of the land and the 
surrounding waters, and paid tribute to the members of the local clans for the 
fishing rights. 
An exchange relationship between Macassans and Indigenous people was also 
recognised in a submission to the Aboriginal Land Commissioner in 1980 by a 
traditional owner from the central Arnhem Land coast (Dreyfuss and 
Dhulumburrk 1980:14-15). Dhulumburrk stated that: 
Mungatharra [Macassans] never built anything or stayed. They were here for a 
short time only. Mungatharra came only for trepang. They were exchanging 
tobacco, beads, cloth - useful things - exchanging for trepang - giving exchange 
(Dreyfuss and Dhulumburrk 1980:14-15). 
There is also evidence further afield from Arnhem Land regarding the nature 
and negotiation of Indigenous labour relations attempting to determine their own 
terms in the engagement with different economies (Wells 2003). Wells 
(2003:189) stated that "they [Larrakia] worked when they wanted, for whom 
they wanted and in the occupations they most enjoyed or deemed the most 
lucrative." However, the earlier pre-European level of participation by 
Indigenous groups in the trepang industry still remains a contentious issue. 
There is considerable difference of opinion between researchers, commentators 
and legal opinions on the issue of whether the historical relationship between 
Macassans and Aboriginals can be characterised as 'trade', 'exchange', or 
'commerce'. These positions can be categorised in two main areas, one is a 
position of coercion (see Peterson 2003; Justice OIney in The Commonwealth 
of Australian versus Yarmirr and Others 2001), and the other is a position of 
equality and negotiation (Mcintosh 1996, 2006, 2011; Clarke 1994; 2000a; 
2000b; Clarke and Fredericks 2000). There is recognition by all that Aboriginal 
people participated in the trepang industry, assisted with crewing boats, and 
travelled back to Sulawesi with the Macassan fleets (see Macknight 1976, 1986; 
Mitchell 1994a; Clarke 1994; Warner 1936; Berndt and Berndt 1954). 
Important factors in assessing the likelihood of coercion or negotiation are the 
cultural characteristics of Bugis and Macassarese which may influence the 
outcomes of negotiations and mediate conflict. These cultural characteristics 
become important mechanisms in negotiating culture contact between 
Macassarese/Bugis and Indigenous Australians. Bugis and Macassarese share 
similar problem-solving characteristics and beliefs which are commonly referred 
to as Teliu Cappa or 'Three Ends' (Tuwo 2012). This is a widely recognised 
process for resolving issues in mediation and conflict and consists of three 
phases: 
Use diplomacy to solve a problem. 
Cappa Buto or Cappa Teme (Penis End or Urine End) is to use marriage to 
knit closer kinship ties between two warring parties. 
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• Cappa Badi or Cappa Kawali (Dagger End) involves a fight to resolve the 
conflict should the other two ways not resolve the conflict. 
A particularly strongly held cultural value for the Bugis is to face a problem and 
not run away from it, and not to be outdone by others (Tuwo 2012). Therefore 
the crew and captains of the trepang fleets had a culturally relevant conflict 
resolution system that would have suited negotiating within the cultural value 
system of Indigenous Arnhem Land people. Using a maritime historical 
assessment approach (c.f. Cooney 2004), that the trepang industry was 
conducted far from the territorial waters of the Macassan mariners suggests that 
the crews would have needed access to the following: 
• Productive trepang fields. 
• Shore-based processing areas. 
• Fresh water. 
• Littoral coastal exploitation for various resources and supplies. 
• Safe harbours (protection from cyclones and wet season storms). 
Access to land and sea was probably the most significant method for 
participation in the Macassan trepang industry. Macassan access to land and 
sea necessitated the need for formalised negotiation with local traditional land 
owners. Although trepang was not an important resource to Indigenous 
communities, it was the access to their land and sea that needed to be 
negotiated. As Russell (1996) summarises, in an analysis of the Macassan-
Indigenous interaction in relation to the failed Croker Island native title case, the 
negotiation of access to space was tightly controlled and administered by 
traditional owners, especially the maintenance of sacred space. Reducing 
conflict was likely to be a priority for Macassan captains and crews as the 
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voyage to Australian was already a considerably dangerous maritime venture 
(Clark and May 2013:1; Adhuri 2013:198). 
One of the main areas of evidence of the negotiation and commercial aspect of 
Indigenous engagement with Macassans unrelated to trepang was the 
collection of turtle and pearl shell. It was noted on a number of occasions in the 
19'^ Century by European observers that pearl shell would be collected and 
stored by Aboriginal groups specifically for trading with Macassans. G.W. Earl 
(1854) noted in 1837 details regarding Macassan and Indigenous interactions in 
eastern Arnhem Land during his time at Port Essington: 
The inhabitants hereabouts reside chiefly upon the uplands, but resort during 
certain seasons to the spots frequented by the Macassar trepang fishers. With 
the people inhabiting Arnhem Bay and the adjacent country we are however, 
better acquainted, from the circumstance of many individuals from those parts 
having visited the settlement from time to time in the Macassar prahus. The 
trepang fishers describe this as being the most numerous and powerful tribe 
upon the coasts visited by them, and, when hostile, as being very formidable 
opponents. For some years past, however, they have been on the most friendly 
terms, and a considerable barter trade was carried on, tortoise-shell being very 
abundant there. (SMH 1854:4) 
Sir Oswald Walters Brierly (1848) noted during his voyage on the HMS 
Rattlesnake that Aboriginal people kept pearl shell hidden from Europeans 
because they preferred to trade with Macassans. Alfred Searcy, the Sub-
Collector of Customs at Darwin from 1882-1896 (1909:32-3), also reported that: 
The natives [of the Arnhem Land coast] collected the pearls during the absence 
of the Malays for whom they saved them and received in exchange grog and 
tobacco. On all the outlying reefs at low-water pearl-shell could always be 
procured... The Malays took away immense quantities of tortoise shell which was 
a/so collected by the natives. 
Earl (1846) made remarks on the difference between the Aboriginal people of 
western Arnhem Land and those of the eastern areas (i.e. Yolngu) In terms of 
their 'progress' towards commerce: 
... it is upon the northern coasts, where aborgines (sic) have long held 
intercourse with a people not greatly superior to themselves ...[that] They have 
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here made the first step towards an improved condition. They have acquired the 
rudiments of commerce, and although the cultivation on the soil has not yet been 
attempted, they have learned to collect the natural productions of the country, 
with the view to exchanging them for food of a superior quality to that which their 
own land affords. A considerable number have paid one or more visits to 
Macassar, residing there for months together, which has familiarised them with 
the language and manners of the people of that country, and may probably lead 
to a closer intercourse, should the Macassars establish themselves upon the 
coast. (Earl 1846:118) 
The most direct evidence of employment and participation in the trepang 
industry comes from an observation made by MacGillivray (1852:147) where he 
noted that Aboriginal people sold their labour to the Macassans and were 
sometimes paid in canoes. 
During his time at Port Essington, Earl (1846:118) also noted that many 
Aboriginal people along the coast spoke Macassan. The proficiency in 
Macassan by Aboriginal people would have to indicate a close enough 
relationship that Macassarese/Buginese/Malay could be effectively learnt. 
Evans (1992) noted that the contact with Macassan trepang fishermen led to 
the sharing of around a hundred terms, of Macassan origin, across all the 
Iwaidjan languages, such as mijang for 'Macassan prau' from Macassarese 
pamisseang 'to row'; binggu 'adze for digging out dugout canoe' from 
Macassarese bingkung; jimurru 'east, northeast; easterly or north-easterly' from 
Macassarese timoro 'east wind'. 
1.0.7 Implications of Culture Contact in North Western Arnhem Land 
These are significant issues when investigating culture contact in Aboriginal 
society in Arnhem Land. The significance of early maritime navigation, culture 
contact and cultural exchange are important research themes in Australian 
archaeology. Contact period archaeology provides a view of Indigenous 
perceptions and interactions with outsiders and the nature of the culture contact 
period from the Macassan maritime industry that cannot be gained from other 
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traditional sources. IVIuch of the contact rocl< art has a specific maritime focus 
and is an important window into the interaction that Aboriginal people had with 
Macassan fleets and settlements of the time (Clarke 2000a). There is evidence 
that adoption of Macassan technologies and materials such as various tools, 
iron, glass, and the dugout canoe resulted in an intensification of the 
exploitation of marine resources, including turtle and dugong (i.e. Clarke 1994; 
Mitchell 1994a, 1994b, 1995, 1996, 2000, 1996; Mcintosh 1996a). This 
hypothesis is supported elsewhere in the Arnhem Land region with evidence of 
a 'trading' relationship that led to changes in languages, travel to Makassar for a 
number of Aboriginal people, and the establishment of a trading network along 
the Australian coastline (Clarke 1994; Lamilami 1976; Mcintosh 1996a; Morphy 
1991; Thomson 1949). 
Cultural impacts arising from Macassan interaction with Aboriginal people have 
always been described from a post-Macassan time after 1907. Various 
anthropological researchers have inferred that there were dynamic changes, 
with various social repercussions and a deeply influencing impact on art, 
ceremonial ritual and song cycles in eastern Arnhem Land (Morphy 1991). 
There is a significant body of evidence from historic, anthropological and 
archaeological sources that illustrates the level of Indigenous participation in the 
trepang industry in Arnhem Land (Berndt and Berndt 1954; Lamilami 1974; 
Morphy 1991, 1997, 1998; Warner 1932, 1937). Chaloupka (1993:192) believes 
there is evidence of Macassan visitation, interaction and influence on the 
Aboriginal society and economy in western Arnhem Land. Chaloupka 
(1993:192) states that as "... payment, they [Aboriginal people] received cloth, 
rice, tobacco and Dutch gin, and the treasured iron knives and tomahawks'. 
Thompson (1957:29-30) also states that items received from Macassans for use 
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in Indigenous territorial waters were '... in the form of goods or valuables called, 
collectively, 'gerri' and included dug-out canoes, calico, axes, knives, fish 
hooks, beads, smoking pipes and tobacco'. Aboriginal informants to Chaloupka 
(1994) and Thompson (1949) made specific references to their ancestors who 
received these goods as an exchange for taking resources from their territory, 
and not just as a 'donation' from opportunistic and chance meetings on the 
shore. 
Clarke (1994) and Mitchell (1994a) suggested that this sustained contact with 
South East Asians created fundamental changes to the structure, subsistence 
and mobility of Indigenous coastal communities. These studies illustrate the 
pervasiveness of contact through documentary evidence in the archaeological 
record. Archaeological research on Croker Island and the Cobourg Peninsula 
undertaken by Mitchell (1994a, 1996) demonstrated that there were significant 
changes in the marine diet of Aboriginal communities in this region pre- and 
post-Macassan visitation. The premise was made that no dugong bones and 
limited turtle remains were recovered from pre-Macassan midden sites. In post 
Macassan contact archaeological sites there is a dramatic increase in the faunal 
remains of turtle and dugong presumably arising from the introduction of new 
technologies such as line fishing, metal harpoons and dugout canoes (Mitchell 
1994a, 1996). Mitchell (1994a, 1996) also argues for a significant shift in 
residential settlement patterns with larger Aboriginal groups and decreased 
mobility. Evidence for these changes is reflected in the size and structure of 
shell middens and their faunal assemblages (Mitchell 1994a, 1996). 
Clarke (1994) revealed Indigenous occupation on Groote Eyiandt focused on 
coastal economies and that Macassans had a profound impact on Aboriginal 
society (Clarke 1994), In research on Groote Eyiandt, Clarke (1994:456) 
identified a 'landscape stratified according to a cultural definition of time'. Clarke 
(1994:456) found that there are three major phases of archaeology in the 
landscape, each represented by unique material culture. These three periods of 
occupation are the recent past, the Macassan period and the prehistoric past 
(Clarke 1994). Clarke established a chronology of human occupation over the 
past 2,300 years (Clarke 1994:466). Only one coastal shell midden had a date 
older than 500 years (Clarke 1994:466). Many archaeological sites date to the 
recent past (within the last 70 years) during the mission period of settlement on 
Groote Eyiandt. This period is largely identifiable through oral testimony, 
ethnography, archives and archaeological remains that are mostly 
characterised as old peoples' camping places representing resource and land 
use during the Mission period (Clarke 1994:456). The Macassan era is beyond 
recent memory, but many places visited by Macassans are well known (Clarke 
1994:456). Contact archaeological artefacts include pottery, glass, glass beads 
and flaked glass (Clarke 1994). The archaeological evidence suggested that 
Aboriginal people on Groote Eyiandt focused mostly on a marine economic 
base, which became more intensified during the Macassan period (Clarke 
1994:468). Pre-contact archaeological sites contained evidence of the 
exploitation of a wide variety of local resources with evidence of a high degree 
of seasonality (Clarke 1994:98). Post-contact archaeological sites (i.e. the 
Macassan period) contained evidence of the exploitation of a more limited 
range of resources available from immediate site environments with less 
emphasis on seasonality. Archaeological sites associated with Macassan 
activities were generally larger in area with evidence of a greater intensity and 
duration of occupation. This was interpreted through an increase in the diversity 
and size offish, turtle and dugong in sites owing to the addition and increase of 
line fishing. There was also an associated increase in exotic artefacts obtained 
from Macassans and raw material trade from the mainland (Clarke 1994:98). 
Unlike the pre- and post-contact sites, mission era sites contained evidence of 
exploitation of an extremely restricted range of resources and evidence for use 
of stone artefacts was rare with a variety of European introduced material 
culture (Clarke 1994:99). 
Chaloupka (1993, 1996) has reported on the identification of contact rock art 
motifs and chronology related to contact with Macassans in the Wellington 
Range. Chaloupka (1996) identified two regions of the Northern Territory that 
contain the majority of rock art related to Macassan culture contact—Groote 
Eyiandt and the Wellington Range. It is no coincidence that the major trepang 
processing site, Malara (Anuru Bay A) is located less than 15 kilometres north 
of the Wellington Range (Chaloupka 1996; Macknight 1976) (see Figure 1). 
Chaloupka (1993, 1996) found that the greatest diversity of introduced imagery 
in Arnhem Land occurs in the Wellington Range. 
Therefore according to Chaloupka (1993:192) it is expected that '... shards of 
traded pottery, flakes from the thick green glass of Dutch gin bottles, and 
paintings depicting Macassan subjects ...' should be found as part of the culture 
contact Indigenous archaeological record in western Arnhem Land (Chaloupka 
1993:192). However, systematic and quantitative research of contact 
archaeological assemblages has largely been overlooked in past archaeological 
studies on mainland Arnhem Land beyond minor references to presence and 
absence (Schrire 1982; Jones et al. 1985). 
Importantly, Chaloupka's (1993:192) research into the decorative elements of 
rock art suggests similarities in design elements and motifs between western 
Arnhem Land rock art and Indonesian woven textiles such as 'hatching, 
diamond and lozenge designs as well as patterned parallel, horizontal and 
vertical blocks' which he believes may be 'based on such fabrics'. Joanna 
Barkmann (pers. comm.), former curator of South East Asia Textiles, Museum 
and Art Gallery of the Northern Territory has suggested this link warrants further 
study. Apart from the mention in Chaloupka's (1993, 1996) influential 
publications on culture contact rock art, there has been little exploration of this 
hypothesis regarding the decorative elements of art in the Wellington Range 
and the influence of culture contact in this regard. 
The influence of other cultures on Indigenous groups in Arnhem Land has long 
been of significant interest to anthropologists. The Berndts' wrote extensively on 
the influence of the Macassans and Europeans and this has been a continuing 
trend in Aboriginal studies in Arnhem Land (Berndt and Berndt 1954), although 
it was Mountford (1956) who was among the first to take an interest in contact 
rock art from Groote Eyiandt and Arnhem Land. On Groote Eyiandt, the contact 
imagery is largely about Macassan contact (Mountford 1956:99; Clarke 2000). 
Whereas in western Arnhem Land, Mountford (1956:159) noted the presence of 
contact imagery at rock art sites near the East Alligator River of a ship and a 
building. Contact imagery in rock art was not dealt with in any significant way 
until Chaloupka (1993) discussed the introduction of European and Macassan 
imagery in the 'Contact Phase'. 
Contact Phase maritime activity, Macassan and European, is extensively 
illustrated from the coast to the top of the plateau in western Arnhem Land 
(Burningham 1994, 2000; Chaloupka 1993, 1996; Roberts 2004; Roberts and 
Parker 2003). The buffalo shooting industry also had a major influence on 
Aboriginal society in Arnhem Land and was reflected in the contact rock art 
phase (Chaloupka 1993; Roberts 2004; Roberts and Parker 2003). Introduced 
stock and animals (horses, pigs, goats and cats), were given language names 
and are also featured in the rock art (Chaloupka 1993:201). Chaloupka 
(1993:194) suspects that early depictions of firearms in rock art reflect an early 
understanding that these objects were weapons. Chaloupka (1993:191) 
considers the 1920s as the period when rock art in the northern and western 
escarpment regions ended except for a few individual artists. The chronology of 
rifles in the rock art tends to reflect this pattern, although it is likely to have 
occurred up to the 1940s in some areas (e.g. Djulirri, Wellington Range). 
Chaloupka (1993) illustrates the contact period with a number of images of 
firearms, however with limited discussion of their significance within Aboriginal 
society. Chaloupka (1993:194-197, 201) recorded at least three images of 
Martini-Henri rifles with two images of firearms likely to date back to the pre-
1850s era. 
Therefore the culture contact period presents a challenge for documenting the 
Indigenous history of Arnhem Land. The period of Indigenous history prior to 
European contact and settlement in Australia is traditionally perceived as the 
domain of archaeology. However, in writing the Indigenous history of Arnhem 
Land, we draw not only from archaeology, but from European historical records, 
and the oral history and traditions of the Arnhem Land people themselves. 
Watson-Andaya (2006:675) indicates that in the study of history, one of the 
most effective means of tracking such connections in early times is through a 
consideration of trade and economy. 
1.0.8 Interpreting Culture Contact Archaeology 
Turner et al. (2003:440) draws the conclusion that not only are Indigenous 
peoples drawn to areas having a high incidence of ecological edges, but 
furthermore, that they actively create and maintain ecological edges. This also 
equally applies to zones of cultural transition. Concepts of ecotone biodiversity, 
ecological edges, and resilience are not new to ecological sciences. It is 
suggested that these concepts may apply to cultural interfaces that allow people 
to exchange and transfer many types of goods, technologies and knowledge 
between groups (Turner et al. 2003:452). Examples of how this exchange 
occurs are well established in archaeological and historical literature. It is the 
mechanisms behind Indigenous groups' utilisation that reflects ecological edges 
that Turner et al. (2003) are interested in. 
Not only are products of diverse regions and ecosystems shared and 
redistributed when cultural groups meet and mingle, so too are concepts, skills 
and technologies, narratives, names, dances and songs, religious ideas, and 
linguistic traits and vocabulary. (Turner et al. 2003:452) 
Furthermore, Spyer (1997:532) identifies the issue of the European ideal 
captured in histories of Australia, of grossly unequal gift exchange where the 
explorer or settler might give an Indigenous person a glass bead and they 
reciprocate with an item (i.e. a pearl) of far greater value (Greenblatt 1991:110; 
cf. Pietz 1987:41). Therefore the narrative regarding contact archaeology can 
easily end up socially and economically biased. 
Explaining change in archaeological societies has drawn on models from 
anthropological studies of hunter-gatherer societies (Bamforth 1988; Jochim 
1979; Kelly 1983; Steward 1938, 1977; Thomas 1973, 1989). Al tman (2006:36) 
has conducted research into contemporary Indigenous economies in northern 
Australia and has developed a hybrid economy framework as an 'analytical 
construct for the assessment of the particularities of any one situation and the 
linkages between the market, the state and the customary components of the 
economy'. The hybrid economy model is an appropriate approach for the 
analysis and interpretation of culture contact history in Arnhem Land where 
Indigenous communities interacted with outside market and state forces as well 
as negotiating their own traditions and customary systems. As described earlier 
in relation to the Croker Island native title case, significant issues were found in 
the interpretation of Aboriginal and Macassan contact, trade and exchange. 
Contact between Aboriginal groups, Macassans and Europeans resulted in a 
complex set of circumstances rather than simple two-way interactions. As 
stated by Altman (2006:36), it is the linkages and interdependencies that arise 
between these three groups that are complicated and influenced by market, 
political and social forces. Therefore the social, behavioural and economic 
outcomes for Indigenous communities in Arnhem Land were greatly influenced 
by these interactions. The emergence of hybrid economies occurred throughout 
colonial Australian Indigenous societies (c.f. Keen 2010). The hybrid economy 
model is based on a three-sector approach consisting of a customary sector, a 
market sector and a state sector (Altman 2001, 2003, 2005, 2006, 2007, 2009). 
For a detailed discussion of the hybrid economy model and its application in 
contemporary Indigenous society, see Altman (2001, 2003, 2005, 2006, 2007, 
2009). The customary sector includes Indigenous subsistence, non-market, 
non-monetary, informal, non-mainstream, cultural and traditional-economy 
(Altman 2001). It is possible to interpret the hybrid economy model in the 
following table. 
Tab le 2: Sec to r s of the m o d e r n Hyb r i d E c o n o m y ( A l t m a n 2001:5). 
Sector Definition 
The customary economy is made up of a range of productive activities that occur 
outside the market and that are based on cultural continuities: hunting, gathering 
^ . and fishing occur within the customary economy, but so too do a range of other 
^ activities like land and habitat management, species management and the 
maintenance of biodiversity. A distinctive feature of the customary economy is that 
it is not monetised. 
The market can best be conceptualised as the productive private sector; it is 
always evident, but often more in a consumptive than a productive manifestation. 
IVIarket In its productive form the market is often very small and might include the retail 
sector, the arts industry, commercial wildlife harvesting, local entrepreneurial 
activity and, in some situations, articulation with the mining and tourism sectors. 
The state is present on Aboriginal land in many manifestations as a service 
State provider to citizens, as provider of the welfare safety net, as law enforcer, and as 
regulator. 
These three sectors then interact in various ways as shown in Figure 7 below. 
Altman (2001, 2005, 2007) discusses linkages and interdependencies between 
the three sectors which then creates seven sub-separate sectors where each 
major sector intersects. Each sub-sector is not only governed by different 
modes of economy, but also by very different social, religious, property 
ownership and governance modes. Although Altman (2001) articulates the 
theory of hybrid economies in terms of modern contemporary Australia, this 
model is equally applicable in the pre- and post-colonial periods where 
Aboriginal society had come into contact with non-Aboriginal societies (c.f. Keen 
2010). The hybrid economy model can be articulated for the Arnhem Land study 
area in the following way shown in Table 3. 
The Hybrid Economy 
state 
Customary Market 
Figure 7: Hybrid economy model (Altman 2007:3). 
Table 3: Sectors of the Hybrid Economy model occurring in relation to the study 
area. 
Major Sector Definition Sub-Sectors 
Colonial 4,5,7 
State - South Australia 4,5,7 
1. State 
Commonwealth 4,5,7 
Mission 4,5,7 
2. Customary Traditional Amhem Land Aboriginal Society 2 
Macassan trepang industry 5,6,7 
Buffalo shooting 6 
3. Market Pearling maritime industry 6 
Agri-forestry 6 
Mission - Arts and Crafts 6,7 
Indigenous customary beliefs, rules, and desires obviously have a direct impact 
on how the conventions of contact between each society developed. Indigenous 
customary society is governed by a complex set of beliefs that determine land 
tenure, kinship and spiritual affiliation (discussed in greater detail in later 
chapters). The market sector includes both Macassan and European 
enterprises. The IVlacassan presence in north Australia did not occur out of 
expansionist colonial interest, but was solely driven by market forces (Knapp 
and Sutherland 2004). Maritime expeditions to Australia were governed by 
supply and demand market forces from China. The Macassan trepang catch 
had various peaks and troughs in response to Chinese demand (Knapp and 
Sutherland 2004). The highly mobile nature of South East Asian mariners would 
also have negated the need to establish permanent settlement in north Australia 
(Stacey 2007). Therefore, Macassan interest in north Australia can be defined 
as the seasonal exploitation of natural resources with the need for localised 
areas for onshore processing and limited provisioning. There is no evidence for 
Macassans laying claim to particular territories in Australia other than a general 
title of Marege, although they may have considered Australia as part of their 
sphere of influence and resource entitlement (Macknight 1969, 1976; Mcintosh 
2008). Therefore Macassan activity falls solely within the market sector and 
Indigenous participation in this industry places this within Altman's model into 
sub-sector 6. 
When discussing European economies there are a number of similarities to the 
mobile and seasonal nature of the trepang industry. However the major 
difference between European and Macassan economic endeavours is that 
Europeans had the legal right of the state to intervene and give legal title to an 
industry proponent when necessary. Industries such as buffalo shooting and 
pearling were highly seasonal in the nature of their operations and included 
Indigenous labour, which places these interactions within sub-sector 6 (Levitus 
1995; Wells 2003). Wells (2003:190) notes that is was "no coincidence that the 
saltwater people were readily engaged on pearling boats." Localised harvesting 
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of native timbers (principally Callitris intratropica and Erythrophleum 
chlorostachys) also occurred intermittently in north western Arnhem Land from 
the time of European settlement up to about the 1960s (Grant 1995; Woinarski 
and Baker 2002). Ironwood {Erythrophleum chlorostachys) and Cypress Pine 
{Callitris intratropica) became favoured sources of timber owing to their termite 
resistance and were used in the establishment of European settlements and 
related infrastructure (Woinarski et al. 2002a, 2002b). The 20"" Century saw 
Arnhem Land declared a reserve and the Aboriginal inhabitants classified as 
wards of the state (Altman 2003:67). Furthermore, according to Trudgen 
(2000:29), malaria and an influenza pandemic swept across Arnhem Land in 
1917-1919 which is likely to have had significant impacts on local Indigenous 
populations. The loss of a large part of the population, along with the partial 
acculturation to the shooting and pastoral industries must have had a significant 
impact on the traditional Indigenous economies. 
Increasingly, missions and government settlements attempted various 
commercial developments in Arnhem Land with cheap Abohginal labour 
(Altman 2003:67). The various commercial enterprises included forestry and 
sawmilling, cattle and buffalo pastures, dairy farming, market gardens, 
orchards, fishing ventures, a piggery and poultry projects which all failed to be 
sustainable beyond very limited periods of operation (Altman 2003:67). It was 
noted that whilst Aboriginal labour was largely used to make missions more 
commercially viable, there are references to Aboriginal people undertaking 
customary practices (i.e. hunting and gathering) which subsidised the mission 
operational costs (Webb 1938). Therefore, although Missions fall within the 
bound of imposing state authority, they played a significant role in developing 
regional economies and these activities would fall within sub-sector 7. 
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The European state emerged during initial attempts of colonisation during the 
early 19"" Century, but it was only after 1880 that the Australian state began to 
impose authority with regularity on Indigenous people in Arnhem Land (Allen 
1972, 2008; Mitchell 1994a; Powell 1988). The establishment of settlements 
and missions across Arnhem Land with powers from the Protector of Aborigines 
began in earnest in the early 20"" Century (Baker 2005; Dewar 1992; Harris 
1998; Mulvaney 2004; Webb 1938). One of the earliest examples of these 
permanent settlements was established by Paddy Cahill in 1906 at Oenpelli 
after being appointed local Protector of Aborigines (Mulvaney 2004). At these 
government-mandated settlements. Indigenous engagement in regional 
economies falls largely within sub-sector 7, as a result of intervention by the 
state and the market. An example at Goulburn Island is the attempt by the 
Mission to curate and produce commercial Indigenous craft items such as 
basket ware, mats, and fans (Webb 1938:62). 
As Indigenous society responded and adapted to state and market sectors, 
subsequent changes were manifested in Indigenous religion, economy, and 
marine and terrestrial subsistence strategies. These transformations are 
proposed to be reflected in the production of rock art and residential mobility 
represented in the archaeological sites in the Wellington Range. Lamilami 
(1974) tells us that there continues to be occupation of the mainland after 
contact with Macassans and later establishment of the Goulburn Island mission. 
Therefore there should be significant change found in the occupation, material 
culture, and rock art assemblages such as those found by Mitchell (1994a) and 
Clarke (1994). 
The occurrence of post-contact rock art, although not rare in the Northern 
Territory, is found in large quantities in Arnhem Land. Contact rock art is 
concentrated in particular areas and the Wellington Range is one such area 
(Chaloupka 1974, 1993, 1996). Frederick (2000) discussed the problematic 
nature of contact rock art which in the past was largely defined by the presence 
(and absence) of introduced imagery (i.e. Europeans, ships, firearms, animals). 
Clarke (2Q00a) proposed that the production of contact rock art provided a 
place of contact and also a context for mediating cross cultural exchange 
through the creation of pictures that mediate and communicate this exchange 
and interaction. Indeed, it is known that throughout the culture contact period, 
despite external influences and loss in populations through disease and 
migration. Aboriginal society still maintained many fundamental traditions and 
customary practices (Berndt and Berndt 1954, 1996; Brockwell et al. 1995; 
Chaloupka 1993; Evans 2003; Toohey 1981). Culture contact fundamentally 
changed Indigenous society through trade and exchange, language and social 
status, and was a major factor in producing the post contact boom in social 
economies noted by Berndt and Berndt (1954), Mitchell (1994b, 2000), and 
Thomson (1949). These changes are not continuous, nor are they uniform in 
space and time. Changes are influenced by the many phases in which 
Indigenous society interacts with the different economy sub-sectors. Each 
phase results in a specific set of changes and responses in Indigenous society 
in the research area. 
1.1 METHODOLOGY 
A major reason for investigating the archaeology of the central Wellington 
Range is owing to its unique location in northern Australia. During the late 
Pleistocene, 25,000 years ago, the central range was located approximately 
220 kilometres from the coastline which places it within close proximity to the 
important coastal colonisation corridors (Bird et al. 2002; Davidson 2013; 
Hiscock 1999; O'Connell and Allen 2004; Roberts et al. 1990; Tagon, P.S.C. 
and S. Brockwell. 1995; Terrell and Pope 2008). By 8,000 to 6,000 years ago, 
the stabilisation of sea levels places the coastline within 15 kilometres of the 
Wellington Range resulting in a significant loss of land mass during the 
intervening period of approximately 20,000 years. The range goes from being 
exclusively an inland sandstone outlier surrounded by undulating sand plains to 
becoming a coastal sandstone outlier of the Arnhem Land plateau. Therefore, 
the Wellington Range is well suited for finding evidence of culture contact and 
subsequent changes in Indigenous occupation owing to its proximity to the sea. 
1.1.1. Participatory Consultation and Cultural Heritage Management 
Importantly the project included participatory planning workshops to seek input 
from Traditional Owners to develop a research plan that met both the Australian 
Research Council research goals and those of the local community. Such 
models have proven to be successful in that they promote culturally appropriate 
methods of consultation and create an open dialogue with Indigenous peoples, 
which in turn structures the training and development that builds long term 
Indigenous capacity. Participatory development or resource mapping is a 
process of engagement with a defined group of people to help identify local 
resources, by providing ownership of the process and outcome (Johnson and 
Mayoux 1998:151). The participatory planning framework adopted during the 
course of the project attempted to effectively meet the concerns of the 
Manganowal Traditional Owners of the Namunidjbuk Estate with a focus on the 
delivery and coordination of cultural heritage management of Indigenous and 
Macassan cultural heritage places (Guse 2006). Collaboration with Traditional 
Owners assisted introducing them to cultural heritage management practices. 
This study aimed to utilise appropriate consultation methods for working with 
Indigenous Australian communities on cultural heritage research. An aim of the 
research was to assist with building the capacity of Indigenous communities to 
implement economically and environmentally sustainable Indigenous cultural 
heritage programs. Participatory consultation methods are commonly used in 
developing nations in the assessment and implementation of aid projects. Such 
models have proven to be successful in that they promote culturally appropriate 
methods of consultation and create an open dialogue with Indigenous peoples, 
which in turn structures the training and development that builds long term 
Indigenous capacity. Pre-fieldwork consultations were undertaken in western 
Arnhem Land at Waminari Bay in 2008 at a Stepping Stones workshop led by 
Nicholas Hall to discuss the archaeological project with the Manganowal 
Traditional Owners. A week-long workshop was undertaken with Traditional 
Owners and stakeholders to plan and discuss cultural heritage issues and 
research for the area. The resulting document, the 'Malarrak Management Plan' 
was produced from this workshop by Stepping Stones. In the course of 
developing the ARC Linkage Grant and during the project, Ronald Lamilami and 
I made presentations and maintained constant dialogue with the West Arnhem 
Regional Council, and the Jabiru Regional Office of the Northern Land Council. 
A range of cultural heritage management objectives were listed for the ARC 
Linkage project. The project liaised closely with staff from the Heritage Branch 
(Director Mr Michael Wells), Department of Natural Resources, Environment, 
Arts and Sport (NRETAS) and the Northern Land Council during the course of 
the fieldwork. Meetings were held at Waminari Bay and at various rock art sites 
between staff, the ANU project team, and Traditional Owners regarding the 
proposed Northern Territory Heritage Register (NTHR) heritage declaration of 
the Djulirri Indigenous archaeological rock art site and the future conservation of 
the Anuru Bay Macassan site. The Traditional Owners pursued a heritage 
declaration to ensure further protection and conservation efforts for this 
significant Indigenous archaeological site. Reports were prepared for the Djulirri 
rockshelter and Malara Macassan site to be listed on the Northern Territory 
Heritage Register. GPS mapping of the Djulirri archaeological site precinct 
provided digital data to the Northern Territory Government for this heritage 
declaration process. Djulirri was added to the NTHR in 2010. 
Numerous meetings were held with Commonwealth and Territory government 
representatives (including the Northern Territory Government Minister for 
Environment and Heritage) regarding Indigenous Protected Area listing for the 
research area. Liaison with linkage partner NT Bushfires Council to document 
fire regimes was progressed during the field work. The archaeological research 
produced from this study will contribute significantly for the promotion and 
establishment of an Indigenous Protected Area and Commonwealth national 
heritage listing. 
1.1.2. Survey and Site Recording 
A total of four annual field research seasons were undertaken from 2008 to 
2011. Pedestrian site survey of the study area was conducted of the Goulburn 
Island, Anuru Bay, Wellington Range and Red Lily Lagoon study areas to 
determine the distribution and density of archaeological places and features. 
Preliminary recording of the rock art assemblages and test excavations were 
conducted at selected major sites with an extended excavation at three rock 
shelters plus detailed rock art recording. Site recording undertaken in the field 
used hand-held GPS (Global Positioning System with sub-5 metre accuracy) 
recording site positions, elevations, proximity to water sources and natural 
resource zones and relevant geomorphological data (c.f. Hiscock 1989). This 
data was entered into a database to facilitate the analysis of archaeological, 
environmental and ethnographic site data. Archaeological survey and 
excavation was undertaken with the assistance and participation of the 
Traditional Owners. These initial rock art surveys were assisted in the field by 
Professor Paul TaQon (Griffith University) and Dr Sally May (The Australian 
National University) who assisted with the rock art site surveying using the 
methodology presented in Figure 8 and Figure 9 below, and collaborated on the 
detailed rock art recording in the Wellington Range at major contact rock art 
assemblage sites. Figure 8 and Figure 9 are examples of the site recording 
form used in this project to document archaeological sites in the study areas 
following the principles outlined by Hiscock (1989). The following characteristics 
were recorded of each archaeological site location below: 
• Location, recorded by hand-held GPS using MGA94 coordinate system. 
• Site environment: basic details of land unit, geomorphology, vegetation. 
Site mapping in the form of a sketch map of the site locality in reference 
to topography, drainage and other features. 
Site dimensions: basic dimensions through estimated, tape or laser 
distance measurer methods. 
Site contents: basic details of types of artefacts, contact artefacts, 
estimated density, raw materials and shell species (see Sections 1.1.4, 
1.1.5, 1.1.6 and 1.1.7). 
Details noted regarding ethnographic content: Aboriginal, European and 
Macassan. 
Disturbance factors impacting the site. 
Rock art styles and motif types represented at the site (see Section 
1.1.9). Recording method and media used for rock art execution. 
Estimated densities of rock art motifs at each site. 
Photographs of each site. 
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Figure 9: Page 2 of site recording form used in the rock art survey in the 
Wellington Ranges. 
1.1.3. Site Excavation and Collection 
The excavation technique utilised the well proven excavation, recording and 
sampling techniques as developed by Johnson (1979; 1980), Burke and Smith 
(2004), and Balme and Patterson (2006). Excavation forms utilised were those 
provided from the Burke and Smith (2004) appendices. In order to establish 
whether there was a longer and more extensive period of contact beyond 1650-
1720 with South East Asian communities, excavations attempted to establish 
the general occupation sequence for the region with specific reference to 
establishing a post-contact material culture. Excavation was undertaken in a 
manner to conserve the sites according to their cultural heritage significance 
through the management of personnel via induction training to modify on-site 
behaviour and through the application of geotextile matting and other methods. 
The research conducted test excavations of two Macassan archaeological sites 
(Malara and McPherson Point), and four major Indigenous rockshelter sites 
(Bald Rock 1 and 3, Malarrak 1 and 4). The excavation and mapping of areas at 
the Anuru Bay Macassan archaeological site was conducted to test issues 
regarding shell midden accumulation, recover further pottery sherds, and to 
collect samples for dating from Stoneline 17 which had provided Macknight with 
the original old radiocarbon dates. Magnetometer surveys of both Malara and 
McPherson Point were conducted to pinpoint subsurface features predicted to 
be associated with trepang processing (see Appendix A). Professor Campbell 
Macknight attended the 2010 field season at Anuru Bay. His contribution was 
significant in revisiting the Anuru Bay archaeological site 40 years after his 
fieldwork and assisted in identifying his taphonomy experiment of the Anuru Bay 
Macassan site from 1968. 
Excavation squares were based on 1m^as the principal unit. In some cases this 
was divided into 50cm x 50cm units as necessary. Techniques involved 
excavation unit (XU) depth at 2cm intervals, sediment descriptions, Munsell 
chart colour identification of sediments, pH testing, selecting artefact and 
charcoal samples, end unit sketches, and stratigraphic drawing of pit walls (see 
Chapters 2 and 4). Depth of units was measured from a datum on each square. 
The level of the datum was recorded by either total station or dumpy level. All 
excavation units were weighed, screened through 6mm and 3mm sieves, 
bagged and labelled (see Chapter 4). Photographs were taken during and at the 
end of the completed excavation. Mapping of Malara (Anuru Bay A), McPherson 
Point (South Goulburn Island), and Malarrak 1 were undertaken with a total 
station. Maliwawa (Bald Rock 1 and 3) where mapped via baseline and tape 
measure. 
1.1.4. Lithic Assemblages 
Lithic technologies and typologies in Arnhem Land have been well documented 
(see Allen 1989; Allen and Barton 1989; Jones 1985; Hiscock 1999, 2011; 
Schrire 1982). A requirement for successful archaeological projects involves the 
accurate identification of archaeological materials as highlighted by Burke and 
Smith (2004). Since the identification of stone artefacts is basic to the accurate 
recognition and measurement of the archaeological record, it is imperative that 
people undertaking archaeological surveys be able to differentiate between 
natural objects and artefacts. Principles of artefact identification employed in 
this survey follow those recommended by Hiscock (1984), and Holdaway and 
Stern (2004). Other artefacts and implement types that have been identified in 
the region also included are characteristics as outlined by McCarthy (1976), 
Cundy (1989), Kamminga (1982) and Holdaway and Stern (2004). 
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1.1.5. Stone Raw Material Identification 
Certain stone raw materials are chosen over others for manufacture of stone 
tools (Hiscock and Mitchell 1993). The identification of these stone raw 
materials is an important factor in the recording of archaeological sites. 
Distinguishing between raw material types is useful in the interpretation of stone 
tool technologies and past Indigenous settlement and mobility patterns. Stone 
raw material types found in Arnhem Land can include basalt (Reliant 1992:202), 
chalcedony (Bishop et al. 2001:133; Rough 1988:270; Mottana et al. 1978:245), 
chert (Rough 1988:270; Mottana et al. 1978:245), hornfels (Rough 1988:35; 
Reliant 1992:218), mudstone (Reliant 1992:232), quartzite (Rough 1988:34), 
silcrete (Langford-Smith, 1978:3), siltstone: (Reliant 1992:232; Langford-Smith, 
1978:3) and quartz (Thorpe and Brown 1990:16). 
1.1.6. Non-stone (Contact) Artefacts 
Non-Indigenous materials have long been recognised in Indigenous 
archaeological sites in Arnhem Land, but little research has been conducted 
beyond the reporting of these finds (Jones 1985; Hiscock 1993; Schrire 1981). 
Mitchell (1994a) and Clarke (1994) undertook a more detailed study of contact 
period artefact assemblages found at Indigenous archaeological sites. Figure 
10 illustrates the range of contact materials that have been encountered by the 
author whilst documenting Indigenous archaeological sites in western Arnhem 
Land. Identifying and quantifying the contact artefact assemblages encountered 
in this research is therefore an important aspect of measuring the impact of 
culture contact. It is likely that evidence of culture contact and change should 
be able to be examined in the archaeological assemblages of study area. 
Detailed descriptions of the types of artefacts found from the Northern 
Territory's early historic artefact assemblages (i.e. glass, porcelain, pottery and 
metal fragments) can be found in Allen (2008), Macknight (1969), McCarthy 
(1986), Mitchell (1994c) and Holmes (1991). Furthermore, Burke and Smith 
(2004) provide useful reference material for dating and identifying historic 
materials. Descriptions from these sources were utilised to identify and 
establish a chronological framework for culture contact materials. The cultural 
material identified in these studies includes glass bottles, ceramics, porcelain 
and earthenware of European and Asian origin along with a large variety of both 
domestic and industrial metal artefacts. McCarthy (1988), Mitchell (1994c) and 
Macknight (1969) documented artefacts associated with historic mining sites 
and Macassan trepang processing sites in the Northern Territory. Glass 
artefact assemblages originate mostly from alcohol bottles used to contain beer, 
wine and spirits. Porcelain and stoneware artefacts are mostly of both European 
and Chinese origin consisting of rice bowls and large stoneware vessels 
(Austral Archaeology 1993:116; Clark 2011:408; Macknight 1969). Metal 
objects include tools (i.e. axe, hatchet, adze), cutlery, nails, fish hooks, brass 
plates, locks, hinges, containers, sheeting fragments, tin containers, items 
associated with horse and harness, and firearms and ammunition (Austral 
Archaeology 1993:116; Clark 2011; Macknight 1969; Mitchell 1994c). In an 
Indigenous archaeological context, many of these historic artefacts form the 
basis of raw materials that are adapted for different uses revealing the adaptive 
nature of Indigenous technological approaches (see Chapter 4). 
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Figure 10: Examples of contact phase artefacts from rockshelters in Arnhem 
Land (D. Wesley) 
1.1.7. Shel l Species Ident i f icat ion 
As the study area is located within the Arnhem Land coastal biogeographic 
zone, It was predicted that marine shell would be encountered at Indigenous 
archaeological sites. Shell species consumed by Indigenous societies In the 
past In the Northern Territory can be diverse and abundant (Meehan 1982). 
Meehan (1982) Identified up to 22 different species of bivalves alone consumed 
at the Anbarra mounds near Manlngrlda. Archaeological evidence of marine 
exploitation Is generally found In open shell middens and shell scatters 
commonly found in coastal areas of northern Australia, or shell midden deposits 
formed In rockshelters (Allen 1989; Bourke 2000; Clarke 1994; Faulkner 2009, 
2013; HIscock 1997, 1999; Kammlnga and Allen 1973; Mitchell 1994a; Roberts 
1994; Schrire 1982). As shell taxa occur naturally in the environment, It is 
Important to be able to Identify and distinguish between natural occurrences of 
shell and those of anthropogenic origin in an archaeological context (and those 
created In the recent past by both Aboriginal and non-Aborlglnal people). The 
following diagnostic characteristics apply to identifying shell middens and 
deposits In Table 4 (after Burke and Smith 2004:232). 
Table 4: Natural and cultural characteristics of shell middens, scatters and 
natural shell beds diagnostics (Burke and Smith 2004). 
Characteristics of an archaeological shell midden Characteristics of a natural shell bed 
or scatter 
Should contain a greater proport ion of edible May contain a mix of edible and inedible 
species. species. 
Should contain a smaller proport ion of articulated Should contain a proport ion of articulated 
shell. shell. 
IVlay contain artefacts. Will not contain artefacts. 
May contain bones of vertebrates used for food. 
May contain evidence of fire or burnt rocks that Should contain a greater proport ion of 
have been moved f rom the original source (i.e. marine life not used as food (i.e. corals). 
oyster rocks). 
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Table 5 lists the most frequently occurring shell species that have been 
identified in archaeological assemblages in northern Australia. 
Name Family Species* Habitat* 
Major 
Archaeological 
References 
Granular 
Mud Ark Arcidae Anadara granosa 
Mud, associated with 
mangroves, in intertidal 
zone 
Bourke (2000); 
Faulkner (2009); 
Hiscock(1997) 
Oysters Ostreidae 
Ostrea echinata 
(aka Saccostrea 
Cucculata) 
Rocks, intertidal zone Bourke (2000) 
Venus 
Cockles Veneridae 
Tapes hiantina 
Marcia hiantina 
Tapes turgid 
Sand Mitchell (1994a) 
Horse 
Mussel Mytilidae Modiolus sp 
Flat areas in intertidal 
zones Clarke (1994) 
Nerite Neritidae Nerita sp Middle, upper interlidal zone on rocky shores Faulkner (2013) 
Murex Muricidae Chicoreus sp On rocks in the intertidal zone Bourke (2000) 
Cockle Veneridae Marcia tiiantina Mangrove mud, 30 to 
90 cm deep. Mitchell (1994a) 
Mud 
Creepers Potamididae 
Teiescopium 
Teiescopium 
Terebraiia semistriata 
Terebralia paiustris 
Cerithidea obtuse 
Intertidal muddy 
habitats and mangroves Bourke (2000) 
Pearl 
Oysters Pteriidae Pinctada sp 
Rocky substrate of 
intertidal zone to 
depths up to 30m 
Mitchell (1994a) 
Mud Cockle Corbiculidae 
Poiymesoda erosa 
(aka: Geloina coaxans) 
Muds on inshore fringes 
of mangrove forests Bourke (2000) 
Pugllina Melongenidae Voiema cochiidium Sand and mud, shallow 
water 
Bourke (2000); 
Faulkner (2013) 
* (Wil lan and Dredge 2004) 
1.1.8. Radiocarbon Dating 
The project sought to establish a chronology of occupation in the region. 
Macassan and Indigenous coastal archaeological sites sampled to establish 
timings and changes in Macassan occupation in Indigenous mobility and 
resource utilisation activity included Malara (Anuru Bay A) and McPherson Point 
(South Goulburn Island) (see Chapter 2 and Appendix F). Indigenous 
rockshelters sampled for radiocarbon dating included Malarrak 1, Malarrak 4, 
and Bald Rock 1 (see Chapter 4). Radiocarbon dating samples were also taken 
from the two burial sites previously excavated by Macknight (1969) (see 
Appendix F). These sites were sampled in order to establish the chronological 
sequence of culture contact in the study area. Malarrak sites 1 and 4 are 
located more than 12km from the coast and the charcoal is highly unlikely to be 
from mangrove wood and more likely to be from dominant species of the 
coastal woodlands Eucalytus tetrodonta or E. miniata. This reduces the 
likelihood of encountering issues such as the old wood problem identified by 
Macknight (1976) (see Chapter 2 and 4). Further radiocarbon dating was 
undertaken of beeswax motifs at the Djulirri rockshelter to date contact period 
motifs (see Appendix D). The site is close enough to the coast to contain an 
abundance of marine shell that could also be utilised for radiocarbon dating if 
necessary. At Malara (Anuru Bay A) shell-charcoal pairs were collected for 
dating. Marine shell-charcoal pairs were collected from both archaeological 
sites for radiometric dating to improve calibration and therefore improve the 
success of reliably dating the extent of the Macassan trepang industry in north 
western Arnhem Land which has hitherto been largely not documented (Ulm 
2006). 
1.1.9. Rock Art 
It is important to note that approaches in Australian rock art research have 
mirrored those resulting from the introduction of processualism in Australian 
archaeology. The emphasis in rock art research has shifted to attempting to 
understand: 
The integrating function of art in Aboriginal society. 
How a range of social and economic information is encoded in art and its 
distributional characteristics. 
How it may reflect fundamental changes in social organisation, group 
interaction and land use. 
These types of investigations required information on the cultural and natural 
contexts of rock art production whereas previous studies had tended to be more 
focused on rock art in isolation. 
Important steps in the development of current perspectives on the study of 
Indigenous rock art were taken by Maynard (1977) and Clegg (1983). These 
archaeologists developed a more analytical approach to the study of rock art. 
Maynard (1977) contended that meaning is always highly specific and usually 
esoteric and as such is probably completely intractable. Clegg (1983) extended 
this position to argue against attempting to reconstruct the meaning of motifs on 
the grounds that it is impossible to securely ascertain either the subject or 
motivation of the artist. 
There are generally two main types of rock art (Clegg 1983): 
Engravings and poundings where the pattern depicted Is one of relief and 
pictures were apparently produced by removing material from the rock 
surface. 
Drawings, stencils and paintings where the material was added to the 
rock surface. 
Common rock art terms used in this thesis include: 
Anthropomorph: A figure of a human form. 
Figurative Art: Art motifs which resemble objects familiar to the observer, 
representational or naturalistic art. 
Motif: A very common word used in describing rock art. This is usually 
defined as a recurrent visual image which has a particular arrangement 
(Maynard 1977). A mark or combination of marks of human origin, which 
can reasonably be interpreted to have formed an Individual or separate 
picture, or design or a recurrent type of figure. 
Petroglyph: A mark or picture made on rock through the process of 
pecking, pounding, abrading or scratching the rock surface. 
X-ray Art: A style of rock art in which the internal skeleton and internal 
organs of humans or animals are depicted. 
Zoomorph: A figure of animal form. 
Stencils: Where paint has been applied over an object placed against the 
shelter wall. Most commonly found in the form of hand stencils, however 
many examples of items of material culture have been documented. 
Beeswax Figures: Where beeswax has been modified and placed on 
shelter walls to form an image. 
Superimposition: When multiple motifs are executed over one another at 
different times in the past. 
An examination of stylistic representations and sequences were undertaken to 
compare with those of the greater Arnhem Land region (i.e. Chaloupka 1985, 
1993; Tagon and Chippendale 1994). Rosenfeld and Smith (1997:407) note that 
using style can be problematic when applied as a chronological framework in 
rock art analysis. However, Rosenfeld and Smith (1997:407) state that despite 
limitations, style can provide value if there is a rigorous system of applying 
context to the research. According to Chippendale and Tagon (1998:90) there is 
a strong framework provided for identifying and dating the long tradition of rock 
art in western Arnhem Land. Chaloupka (1985, 1993) has defined various rock 
art styles and grouped them into art periods and phases for the west Arnhem 
region. By relating the known climatological, geomorphological, archaeological, 
historical, zoological and botanical data, Chaloupka (1985, 1993) developed a 
chronology for the rock art of Arnhem Land. Evidence of weathering, chemical 
changes in the rock surfaces and pigments, and the order in which paintings are 
apparently superimposed at particular sites also contributed to this process. 
According to Chaloupka (1985, 1993) the key to major stylistic changes lies in 
significant environmental changes, particularty sea level fluctuations 
experienced in the region during the late Pleistocene and Holocene. On this 
basis he proposed four main chronological periods for the classification of rock 
art in the west Arnhem region. Below is a summary of the major artistic stylistic 
periods that have been identified by Chaloupka (1985, 1993) and further 
described by Chippendale and Tagon (1998): 
Pre-estuarine Period (before 8,000 BP). The Estuarine Period may be 
as old as 20,000 BP and up to 50,000 BP. Chaloupka (1983) inferred 
that the hunting weapons depicted in the art such as boomerangs could 
have been effectively used only in the grasslands and low woodlands 
that predominated in Kakadu at that time. Extinct faunal species from the 
late Pleistocene are also used as evidence for this time frame. The Pre-
estuarine Period contained a number of different styles. The earliest of 
these consisted of prints of hands, grass and other objects. These were 
followed by paintings of naturalistic figures including macropod and 
extinct fauna, dynamic figures, post-dynamic figures and yam figures. 
Weapons such as spears are clearly illustrated in the art. Chaloupka 
considers the main body of art from this time period to be dated between 
20,000 BP to 8,000 BP. Chaloupka argued that the changing art of the 
late Pre-estuarine Period reflected changing times for the Aboriginal 
people. 
Estuarine Period (8,000 BP to 1,500 BP). Chaloupka (1983) defined the 
Estuarine Period by relating the art to the changes occurring in floodplain 
conditions from 8,000 years ago and the subsequent changes in the 
nature of the resource base. Styles of the Estuarine Period are 
characterised by the appearance of animals, notably fish and a decline in 
the representations of emu and macropod. Depictions of hunters with a 
range of weapons documented the change in technology, which took 
place in response to the changing environment and resource availability. 
The x-ray style of art developed and was continued in use up until the 
present. 
Freshwater Period (from 1,500 BP). The Freshwater Period is defined 
from 1,500 years ago with the appearance of large freshwater swamps 
and floodplains. Freshwater faunal and floral species were depicted such 
as Jabiru, water lilies and magpie geese. Different material culture was 
again developed and depicted to utilise the emerging resources. 
Contact Period (since Macassan and European contact 300 years ago). 
The final phase of the Contact Period from about 300 years ago differed 
only in the choice of the subject matter. According to Chippendale and 
Tagon (1998:95), European people and European objects have been 
known in Arnhem Land since early settlements on the Cobourg 
Peninsula some 160 years ago. Therefore depictions of items such as 
guns, ships, European persons and items, and introduced animals are 
datable from that period onwards (see Figure 11). 
This is further expanded by Chippendale and Tagon (1998:107) who present a 
chronology of western Arnhem Land rock art based on Chaloupka's research, 
their own and others (Table 6). This chronology for identification of 
chronological phases for rock art in western Arnhem Land has been utilised in 
this research to avoid being restricted to environmental phases (Chippendale 
and Tagon 1998). Appendix E is an example of applying this system in relation 
to the discovery of the ancient bird stencil. Combining previous rock art 
research and models, the following definitions in Table 6 were used for 
assigning broad chronological rock art styles recorded in rock art sites in the 
study area. 
Table 5: Chronological periods assigned to rock art styles after Chippendale and 
Ta lon ' s (1998:107) proposed chronology of Arnhem Land rock art. 
Period Years Before Present Styles 
Pleistocene >20,000 - 1 2 , 0 0 0 BP 3IVIF Stencils, Large Naturalistic, 
Hand Stencils, Engravings 
Pleistocene-Holocene Transition 12,000 - 8,000 BP Dynamic Figures, Post Dynamic 
Figures, Simple Figures with 
Boomerangs, Northern Running 
Figures 
Mid Holocene 8,000 to 4,000 BP Yam Figures, Large Fauna, Large 
Human, Simple Figures, Early X-Ray, 
Early Decorative Infill 
Late Holocene 4,000 BP to Present X-Ray, Complete Figure, Beeswax, 
Contact, Sorcery, Complex 
Decorative 
The antiquity of contact period rock art was investigated through the 
documenting of the primary 'indicator' motifs of contact, i.e. ships, objects, 
foreigners and decorative elements to assist understanding the sequence of 
'non-contact' motifs relating to the contact period (see Figure 11; Chapter 6; 
Appendices B, C, and D). Introduced imagery found in contact rock art in 
western Arnhem Land can include a high diversity of subjects of both Macassan 
and European origin including ships, European figures, material culture items 
such as eating implements, bottles, smoking pipes, tools, saddle bags, clothing, 
horses, buffalo, f irearms, trucks, cars, bicycles and aircraft (see Figure 11). The 
details recorded included the documentation of the cross-cultural elements in 
the rock art assemblage and investigated the shift in the focus from a terrestrial 
to marit ime landscape (David 2002; Cooney 2004). Determining the presence 
and absence of rock art styles has been assisted by utilising advanced image 
enhancement techniques (i.e. D-Stretch) to search the rock art for images that 
cannot be seen by the naked eye (see Chapter 6, 7 and 8; Appendix D). To 
some extent this can assist in militating against the possibility that time and 
taphonomic factors are solely responsible for such 'absences'. Copies of certain 
raw images were enhanced using colour saturation and contrast to achieve this 
end (c.f. David et al. 2001; Gunn and Whear 2007). 
Figure 8 and 9 illustrate the rapid rock art site recording form adapted from the 
above frameworks for the documentation of rock art sites in the Wellington 
Range. These recording forms are also based on previous documentation of 
rock art sites by the author. The recording form is designed to provide a quick 
checklist of the major archaeological features of each site and the rock art 
traditions present. The form is designed to allow for a summary recording of 
each site and to provide future management and research decisions to be made 
according to the presence and absence of archaeological features. 
Site KQ: Painting of a series of twin 
engine aircraft 
Site Arrarra AS20: Possible Macassan material 
culture - a bottle (labu) and lime container 
Site Arrarra AS21: Firearm, likely to be 
percussion cap musket 
Canon Hill: Painting of a two masted lugger 
and a stencil of an Europena iron axe 
Site NE Myra 06012: Painting of a horse and Site WMKDG012: painting of horse riding 
rider depicted with hat and pipe boots with stirrups 
Figure 11: Examples of contact phase rock art (D. Wesley). 
1.2. THESIS STRUCTURE 
1.2.1. Chapter 2: Re-evaluating the timing of the Indonesian Trepang 
Industry in North West Arnhem Land: Chronological investigations at 
Malara (Anuru Bay A). Daryl Wesley, Sue O'Connor, Jack Fenner 
A primary aim of this thesis is to investigate the two models of chronological 
contact with South East Asia—Macknight's (2008, 2013) short model, or 
Mcintosh's (1996a, 1996b, 2006, 2008, 2011, 2013) long model. The Malara 
(Anuru Bay A) Macassan trepang processing site provided an excellent location 
to revisit the radiocarbon dating of the Macassan trepang processing industry 
and the reasons behind Macknight's (1969, 1976) original anomalous 
radiocarbon dates. It was also important to establish data which may or may not 
corroborate the findings from radiocarbon dating of beeswax pellets over the top 
of depictions of Macassan-like praus in the nearby Djulirri rockshelter (Tagon et 
al. 2010) (see Appendix D). Tagon et al. (2010) found that the radiocarbon 
dating of the beeswax provided a terminus ente quern for the painting of a south 
east Asian prau- (orperahu) like ship which placed it within the early to mid-17'^ 
Century, well before the intensification of the trepang processing industry in 
north Australia. 
Another important aspect regarding Anuru Bay is its geographical significance 
as described by Captain Phillip Parker King (1827). King (1827) noted that 
Goulburn Island, Anuru Bay and Wellington Range are all significant 
navigational points along the Arnhem Land coastline. As Cooney (2004:323) 
stated, there are many ways in which seas connect different places and coastal 
zones and highlighted that the significance of coastal navigation and contact 
has been an enduring theme in the archaeology of Atlantic Europe. Cooney 
(2004) also noted the significance of understanding terrestrial landscapes as 
approached from the sea. From the sea, it is possible to see Malarrak (Black 
Rock), an outlier of the Wellington Range and the first notable mountain feature 
seen by King (1827), along the entire Arnhem Land coast. King (1827) 
attempted to establish a trigonometry station on the beach of South Goulburn 
Island to definitively locate the area according to latitude and longitude. Despite 
many other islands and embayments encountered by King (1827) on his voyage 
along the Arnhem Land coast, it was this place above all that was so 
navigationally significant; he defied the Admiralty's standing orders not to land 
in hostile areas and risked the safety of his ship and crew to establish this 
trigonometry station. It is this navigational geographic anomaly that makes 
Anuru Bay a place of high potential for repeated landfall by any earlier mariners 
approaching the north western Arnhem Land coast. For this reason, the Malara 
(Anuru Bay A) trepang processing site warranted further archaeological re-
assessment in case there may be evidence of earlier non-trepang processing 
occupation for South East Asian maritime resource exploitation. 
Therefore this publication sets the temporal scene for the thesis discussions in 
the following chapters regarding pre- and post-Macassan culture contact. This 
chapter looks at a series of radiocarbon dates from Malara (Anuru Bay A) and 
demonstrates the probabilities for occupation of the site by South East Asians 
and Macassans. It then sets up the implications of these dates for culture 
contact in western Arnhem Land. 
1.2.2. Chapter 3. Earthenware of Anuru Bay: A Reassessment of 
Potsherds from a Macassan Trepang Processing Site, Arnhem Land, 
Australia and Implications for Macassan Trade and Trepang Industry. 
Daryl Wesley, Tristen Jones, Sue O'Connor, Jack Fenner and William R. 
Dickinson 
The purpose of this chapter is to establish whether there was supporting 
material culture evidence for the radiocarbon dating assessment of Malara 
(Anuru Bay A). Macassan trepang fleets were either entirely provisioning from 
the port of Makassar, or potentially collecting earthenware en route on the 
voyage to Australia. The earthenware assemblage from Malara (Anuru Bay A) 
may provide some Insight into the diversity of sources of the earthenware 
procured by the trepangers, and also maritime and trading links with other areas 
in the Indonesian island archipelago. These are important considerations when 
discussing culture contact between Indigenous people of the Anuru Bay region 
and Indonesian seafarers. 
1.2.3. Chapter 4. "Small, Individually Nondescript, and Easily Overlooked": 
The significance of contact beads from rockshelters in the Wellington 
Range, north western Arnhem Land. Daryl Wesley and Mirani Litster 
Earlier in the introduction it was shown that researchers have stated there is 
probably a lack of, or no evidence for, Indigenous agency in the interactions 
between Macassans and Indigenous people during the trepang industry. 
Russell (2005:45) goes so far as to state that 'In the absence of unambiguous 
trade goods (such as glass beads) we are greatly hampered in studying the 
impact of contact on Australian Aboriginal culture.' This paper describes the 
glass beads recovered from the rockshelter excavations in the Wellington 
Range located near the Malara (Anuru Bay A) trepang processing site. 
There is a long list of items that are noted to have been acquired by Indigenous 
groups from the Macassans, and this has been interpreted by some as a one 
way process. This chapter describes the beads, the archaeological contexts 
that the beads were found in, and then discusses the implications for the 
Indigenous relationships between Macassans and Europeans with reference to 
the Indigenous hybrid economy model developed by Altman (2001). 
1.2.4. Chapter 5. Pigment geochemistry as chronological marker: The case 
of lead pigment in rock art in the Urrmarning 'Red Lily Lagoon' rock art 
precinct, western Arnhem Land. Daryl Wesley, Tristen Jones and 
Christian Reepmeyer 
In order to assess changes that may have occurred in the rock art assemblage, 
an important focus in documenting rock art in western Arnhem Land is the 
temporal and spatial characteristics of stylistic sequences present in Arnhem 
Land. By utilising rock art as Indigenous visual literature, it may be possible to 
construct a more detailed history of the fugitive aspects of the culture contact 
period. This chapter describes the methodology behind the application of pXRF 
to investigate rock art motifs and in characterizing rock art pigment 
geochemistry as potential for analysing possible diversity of pigment sources in 
the Red Lily Lagoon precinct to the south of the Wellington Ranges. It is evident 
in Arnhem Land that traditional (i.e. x-ray. Freshwater Period) Indigenous motifs 
occur alongside introduced subject contact objects painted in the same manner. 
The pXRF method has proven successful at identifying introduced modern 
pigments in the painting of 'customary' or 'traditional' imagery, thereby providing 
a method to assign customary imagery to the contact period. The discovery of 
the use of lead as a pigment source brings the focus again back to investigating 
interactions during the contact period and the economic vectors (i.e. mission, 
buffalo shooting, trepang fishing) that such a pigment source may come into 
Indigenous usage. 
1.2.5. Chapter 6. Sails Set in Stone: A Technological Analysis of Non-
Indigenous Watercraft Rock Art Paintings in North Western Arnhem Land. 
Daryl Wesley, Jennifer McKinnon, and Jason T. Raupp 
Rock art sequences in the Wellington Range hold valuable infornnation about 
the period of culture contact, beyond simple depictions of ships, foreigners and 
their material culture (Chaloupka 1993, 1996). Systems of art production 
underpin transformations occurring in Indigenous society during the ensuing 
culture contact period. A complex history of identity and reimagining is 
interwoven with these rock art images. Through an examination of the 
depictions of maritime vessels in the Wellington Range contact rock art, it may 
be possible to develop an understanding of the Indigenous perspective and 
involvement in this maritime economy. This chapter sets out to provide a 
reliable methodology through a maritime technological framework for identifying 
maritime vessels in rock art and the reasons why such depictions of vessels can 
be considered to be an Indigenous narrative of culture contact experience, not 
just reporting on something that is 'different'. Maritime activity was a significant 
part of the culture contact experience for Indigenous people in north western 
Arnhem Land and it would be expected that this may be reflected in the artistic 
traditions. It also identifies the possible transference of Indigenous traditions of 
painting to the production of introduced imagery such as ships. This paper also 
discusses the mechanisms for the interaction between Indigenous people in 
north western Arnhem Land and the various maritime economies that occurred 
in the region. 
1.2.6. Chapter 7. Firearms in rock art of Arnhem Land, Northern Territory. 
Daryl Wesley 
This chapter presents an analysis of fourteen firearm rock art paintings from 
eight archaeological sites in Arnhem Land. The principle aims of this chapter 
are to present a technological approach to the identification of firearm paintings 
in order to demonstrate that Indigenous communities experienced firearms in a 
variety of ways, progressing from early conflict through to ownership during the 
buffalo shooting industry. Importantly the hybrid economy model provides an 
explanatory framework in which to understand the changing role of firearms. 
Finally, firearm paintings reveal Indigenous perceptions of introduced 
technology and can inform on changes in settlement and mobility post-contact. 
1.2.7. Chapter 8. An End to Contact Imagery in Indigenous Rock Art, 
Arnhem Land. Daryl Wesley 
Wellington Range rock art can be positioned within the general corpus of 
western Arnhem Land rock art into the phases previously identified by 
Chaloupka (1993). Rockshelters in the Wellington Range contain a complex 
sequence of rock art from at least 15,000 years ago to the mid-20th Century. 
Several of these early-mid 20*^ Century motifs are of particular significance 
when analysing the decline of contact rock art production in western Arnhem 
Land. This chapter centres the discussion of this decline on two motifs in 
particular, a warship and an aircraft, and where these motifs fit within the history 
of Indigenous people of western Arnhem Land. Although there are a number of 
anecdotal examples of rock art production in western Arnhem Land through to 
the late 20'^ Century the paintings described tend to be of customary or 
traditional subjects i.e. kangaroos, fish, and anthropomorphic figures. The 
painting of non-traditional subject matter, i.e. cars, trucks, aircraft, houses etc. 
ceased. This chapter presents a case that at some stage during the 20'^ 
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Century European goods and society became part of normative life for 
Indigenous people in western Arnhem Land, and suggests that this may go 
some way towards explaining the transition in motif composition. 
1.2.8. Chapter 9. Conclusion 
The final chapter links the results and discussions in the thesis and presents a 
model of culture contact for western Arnhem Land. This model is significantly 
grounded in the hybrid economy model (Altman 2001, 2006, 2007). The 
Indigenous archaeological record becomes fundamentally altered after contact 
with outsiders. The level of this change is in turn driven by the level of 
interaction Indigenous people choosing to extend into a hybrid economic 
situation. This chapter demonstrates that instead of being passive actors in the 
various industries and settlements that occurred in western Arnhem Land, 
Indigenous people made decisions about the level of their involvement with 
these new encounters. A five-stage temporal model for the archaeology of 
culture contact in western Arnhem Land is presented in this final chapter based 
on the hybrid economy approach. 
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ABSTRACT 
Investigating the IVIalara (Anuru Bay A) IVlacassan trepang processing site was 
undertaken to test two different chronological models for the timing of culture contact in 
north western Arnhem Land with South East Asia. Currently the two chronological 
models are based on a long model of pre-Macassan and Macassan contact (> 200 
years) and a short model of only Macassan contact (<120 years) with Indigenous 
people in north west Arnhem Land. The aim was to assess when the site was first 
occupied, when intensification of site use occurred, and later abandonment. This was 
undertaken through radiocarbon dating of Macassan trepang processing features, two 
burials, and other occupation areas. Bayesian analysis modelling of 18 radiocarbon 
dates provides an 80% probability the site was first occupied by Indonesian mariners 
circa AD 1637. This is followed by an intensification of trepang processing during the 
mid to late 18"' Century consistent with the proliferation of the Macassan trepang trade 
economy. A final phase of site use occurs in the late 19"^  Century. We discuss issues 
regarding the 'old' radiocarbon dates from Macassan trepang processing sites. 
Combined with other archaeological evidence, the long culture contact model is 
supported by this study (Tacon et al. 2010). 
KEY WORDS 
Macassan, Makassar, trepang processing, Malara, Anuru Bay, Goulburn Island, 
Arnhem Land, Bayini, culture contact archaeology, radiocarbon dating, Bayesian, 
Maung, Wellington Range, stonelines, contact rock art. Northern Territory, Australia 
(iii) text 
Introduction 
Crucial to any archaeological discussion on societal change in is the length of time in 
which such changes can occur between societies in contact. In our context, the answer 
to this question is largely dependent on when Macassans arrived in north western 
Arnhem Land. The question of when Macassan or other Indonesian mariners began to 
visit the shores of Anuru Bay is of significant consequence to discussion of Indigenous 
re-organisation of settlement strategies, economic exploitation, linguistic diversity, and 
residential mobility as reported by others (Berndt and Berndt 1949, 1952, 1954; Clarke 
1994, 2000a, 2000b, 2002; Clarke and Frederick 2008, 2011; Evans 1992, 1997, 2002, 
2009; Mitchell 1994, 1995, 1996; Russell 2004; Trudgen 2000; Warner 1932, 1937). 
For example, does change occur rapidly, or slowly, or can it be described more in 
terms of a series of punctuated equilibriums (c.f. Gould and Eldridge 1993; Loch and 
Huberman 1999; Romanelli and Tushman 1994; Sabherwal et al. 2001). The debate 
on the timing of culture contact with Indonesian mariners currently hinges on two 
particular models, the short contact phase model proposed by Macknight (2008, 2013) 
and the long contact phase model proposed by Mcintosh (1996a, 1996b, 2006, 2008, 
2011, 2013). These disparate chronological positions present a considerable problem 
in interpreting the Indigenous culture contact record in Arnhem Land. In this paper, we 
present recent archaeological results from the re-examination of the Anuru Bay trepang 
processing site previously investigated by Macknight (1969, 1976). The archaeological 
evidence will be presented to examine issues of chronology and change in association 
with Macassan trepang exploitation. These findings will then be compared against the 
results of investigations of nearby Indigenous rockshelter sites and rock art from the 
Wellington Range hinterland. 
This research presents a chronological assessment of occupation and trepang 
processing by Macassans at Malara (Anuru Bay A), Arnhem Land, Northern Territory, 
Australia (Figure 1). Notably the new chronology presented here has implications for 
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the nature of contact between Indonesian mariners associated with shore-based 
trepang processing and the people of north-western Arnhem Land. The chronology is 
discussed through the optic of archaeology rather than history, by presenting new 
radiocarbon dates associated with a Macassan trepang processing site, in conjunction 
with a re-analysis of other investigations into Macassan interactions in north-western 
Arnhem Land. Macknight (1969, 1976) and Blair and Hail (2013:211) place Malara 
amongst the largest and most archaeologically significant trepang processing 
complexes in the Northern Territory. The history of the Macassan trepang industry has 
been extremely well documented by Macknight (1969, 1973, 1972, 1976, 1986, 2008, 
2011, 2013) and has been further corroborated by other researchers of the trade 
history of Sulawesi and expansion of Macassan activities into eastern island Indonesia 
(Knapp 2006; Knaap and Sutherland 2004; Mahez and Ferse 2010; McWilliam 2007; 
McWilliam et al. 2012; O'Connor et al. 2012; Sutherland 2000). 
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Figure 1 Malara (Anuru Bay A) and other archaeological sites in the Wellington Range, Arnhem 
Land (CartoGIS ANU). 
Figure 2. Malara (Anuru Bay A) on a small chenier ridge built over a base of 
ferruginous sandstone (Photo D. Wesley) 
Short Contact Model - Chinese/Macassan Trade and Trepang Industry 
"The earliest records of the Macassan traders can be traced back to the 17th century... 
For over three hundred years they collected and processed sea slugs for trade with 
China." National Gallery of Australia. 
http://nga. gov. au/federation/Detail. cfm?Worl<ID=65617 
The above statement is typical of what can be found in general public literature and 
interpretations regarding Macassan visitation to northern Australia. The National 
Gallery of Australia is not alone in claiming a period of 300 years, or more, of culture 
contact between Aboriginal Australians and Macassans via the trepang processing 
industry. However Macknight (2008; 2011; 2013) states that the proliferation of the 
trepang industry in Australia started no earlier than 1780 AD based on the historical 
evidence. It ceased in 1906-07 leaving a period of only 130 years of likely culture 
contact with Indigenous people in Arnhem Land. That would indicate that the changes 
identified by Macknight and others occurred in a very short time span indeed rather 
than the +300 years as stated above, giving rise to the short contact model or that the 
influence of Macassan trepang fishermen has been overstated in anthropological 
studies in Arnhem Land. Culture-contact chronology is a significant issue when 
discussing change and impact arising from culture contact in Arnhem Land Indigenous 
societies. 
Historical research informs us that the trepang industry was tethered to the complex 
south-east Asian economy driven by demand from China which allows specific 
historical dates to be applied to this particular industrial enterprise (Macknight 1976; 
Sutherland 2000; Sutherland and Knapp 2000). Expansion of the trepang industry in 
the 18"" Century was based on the need to supply growing demand from China. The 
industry for the eastern Indonesian archipelago was centralized through the trading 
port of Makassar (Macknight 1976; Sutherland 2000; Sutherland and Knapp 2000) 
(Figure 3). The nature of the historic trepang industry in the Northern Territory has 
been extensively discussed by numerous researchers (Berndt and Berndt 1952, 1954; 
Clarke 1994, 2000; Ganter2003, 2006; Macknight 1969, 1973, 1972, 1976, 1986, 
2008, 2013; Mitchell 1994, 1996; Russell 2004; Spillett 1989; Trudgen 2000; Warner 
1932, 1937). The basic description of the Macassan trepang voyage consists of a 
voyage to north Australia on the north west monsoon during the early wet season via 
other islands such as Timor (Clark 2011:400). The trepang harvest was undertaken 
during the tropical wet season, a time of storms, monsoon rain, and severe tropical 
cyclones. Fleets made for areas of the Arnhem Land coast, established base 
processing camps, and then split up to exploit various sections of the coastline. They 
returned to Makassar in the early dry season when the winds had shifted to the south 
east. 
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F igure 3 Island South East Asia i l lustrating Macassan links to Australia (after Blair and Hall 
2013:212; Knaap and Sutherland 2004; M o r w o o d and Hobbs 1997:198; Russell 2004:8; 
Sutherland 2000) (map produced by CartoGIS ANU). 
Some data on the size, frequency, and duration of the Macassan fleets that visited 
northern Australia is available from historical sources. Based on research by Mitchell 
(1994:36) there was a steady decline in the numbers of fleets and crew visiting the 
Northern Territory over the 19"^  Century. There are several implications that arise from 
this decline. Crew sizes from 1000 to 2000 Indonesian mariners during the first half of 
the 19"' century have been reported and would have been a significant presence along 
the Arnhem Land coast and could perhaps account for the significant influence on 
Indigenous society. On the other hand, the Macassan trepang industry was prone to 
the fluctuations of commercial market demand and therefore contact with Aboriginal 
groups over the course of the 19"" Century by nature would have been marked by 
punctuated bursts of intensity and been highly seasonally dependent. The arrival of 
Europeans on the Cobourg Peninsula was the beginning of the first long term, regular 
exposure of western Arnhem Land Indigenous society to outside cultural and economic 
influences. 
Long Contact Model: Anthropological Assessments of Impact on 
Indigenous Society 
It has been well established that Macassans had a profound impact on coastal 
Indigenous Arnhem Land through the adoption of Macassan technologies and 
materials such as various tools, iron, glass, and the dugout canoe. These new 
technologies resulted in an intensification of the exploitation of marine resources, 
including turtle and dugong (c.f. Clarke 1994, 2000a, 2000b; Clarke and Frederick 
2008; Mitchell 1994, 1996; Macknight 1976, 1986, 2008, 2013; Mcintosh 1996a, 
1996b, 2006, 2008, 2013; Spillett 1989; Thomson 1949, 1957). This is supported 
elsewhere in the Arnhem Land region with ample evidence of a trading relationship that 
led to changes in languages, travel to Makassar for a number of Aboriginal people, and 
the establishment of a trading network along the Australian coastline (Clarke 1994; 
Evans 1992, 1997, 2002, 2009; Harris 1985; Mcintosh 1996a, 1996b, 2006, 2008; 
McConvell 1990; Morphy 1991, 1998; Spillett 1989). Morphy (1991; 1998) describes 
cultural change from Macassan interaction with Yolngu people as dynamic, with 
various social repercussions and a deeply influencing impact on art, ceremonial ritual, 
and song cycles in Eastern Arnhem Land. Thompson speculated that Yolngu trade and 
exchange was greatly influenced by Macassan culture contact and the introduction of 
the dugout canoe technology thus increasing residential mobility along the coastlines 
(Mitchell 1995). The timing of the occupation of Malara by Macassan trepang fishermen 
is critical to understand whether these changes occurred over a long period of time, or 
were very rapid. 
According to Indigenous narratives recorded in Arnhem Land, the last 400 years is 
divided into a number of time periods based on culture contact beginning with a pre-
Macassan time characterised by visitations from people referred to as the Bayini 
(Berndtand Berndt 1949, 1954, Macintosh 2006, 2008; Swain 1993). Although a 
number of researchers, Swain (1993), Macknight (1976, 2008), and Hiscock (2008) 
argue that 'Baijini' is a modified Macassarese word, and the likelihood is that the 
Bayini are a transformation of recollections of Aboriginal people who saw, worked with, 
92 
and sometimes sailed with Macassans in ttie 18'" and ig"" Centuries. iVIclntosh (2006, 
2008) disagrees. 
IVlclntosii (2006, 2008) proposes from tiis anthropological research that there is a long 
contact model with Indonesian mariners who included the mythological Bayini or Pre-
Macassans. Mcintosh (2008) suggests that rather than the quest for trepang there may 
have been other economic, political, and social mechanisms that influenced maritime 
travel to northern Australia, and argues that Macassan trade routes throughout 
Indonesia were in existence from the AD 1500s. According to Mcintosh (2006, 2008) 
there was a steady exchange of ideas and cultural beliefs as Indigenous communities 
worked and lived with the Bayini and Macassans. Oral tradition suggests ongoing 
visitation and exchange between the inhabitants of Arnhem Land and those from the 
Indonesian archipelago for a longer period beyond than that indicated by European or 
Asian historical records (Mcintosh 1996; 2006, 2008). According to Mcintosh 
(2006:162), it is possible to divide the phases of contact experienced by the Yolngu of 
eastern Arnhem Land. These different phases of contact are complex and resulted in 
vastly different social and economic outcomes for the Yolngu. The first phase of this 
contact with the Bayini is believed to have been in a "before Macassan" time and 
continue up to the present. These phases are briefly described in Table 1. 
Furthermore, Mcintosh (2006:155) has revealed a deep and intricate relationship 
between Macassans and Yolngu which centered on a place named Dholtji, a place that 
"honours a 'timeless' partnership that crosses international boundaries" in eastern 
Arnhem Land. The mythology of Dholtji indicates an ancient and on-going link to 
outsiders from the north visiting northern Australia (Mcintosh 2006). 
Table 1. Phases of contact with outsiders and the Yolngu compi led f rom ethnographic studies 
by Mc in tosh (2006) 
Phase Period Outsiders Description 
1 
Pre 1700s Characterised by visits from the 
Bayini, Badu, or Wurrumula. Known 
as the whale and dugong hunters 
First visitors not dissimilar to the Yolngu who carried 
out a trade with them. Established a reciprocal 
relationship that allowed Bayini to visit Arnhem Land. 
2 
1700s to 
early 1800 
Characterised as the 'Golden Age' 
of contact and cooperation with the 
Macassan trepangers. 
A period of cooperation and trade which saw the 
importation of foods, cloth, knives, metal, tobacco, 
ceramics. Yolngu would camp nearby Macassan 
trepang stations. A steady exchange of ideas and 
cultural beliefs. Yolngu work and live with Macassans. 
3 
Early 
1800 to 
1906 
Characterised as the "Time of Fire" 
with relations between Macassans 
and Yolngu deteriorating. Influx of 
Europeans, i.e. British colonisers 
A period of steady decline in relationships after the 
massacre at Dholtiji. Practices non-conducive to 
cooperation i.e. prostitution of women, introduction of 
alcohol, violent quarrels. Some cooperation still 
occurred between Macassans and Yolngu in places. 
British colonisers begin to visit area and place controls 
on access. Yolngu reconsolidate to strengthen 
position in east Arnhem Land. 
4. 
1906 to 
present 
Characterised as the Mission Time. 
Missions began in earnest in 1920s 
and 1930s in East Arnhem Land. 
World War II occurs and brings 
many servicemen into the region. 
Followed by mining in 1960s. 
Yolngu begin to live at Mission settlements. Yolngu 
experience large social and economic changes from 
increasing influence from outsiders. 
Clarke (2006b) is also an advocate for a longer chronology for contact. Although she 
(2000b:327) acknowledges historical accounts may be correct in dating the trepang 
industry to the mid-17th Century, she believes that it is "...possible that earlier visits 
involved smaller numbers of people and ships, and a different range of commodities 
such as sandalwood, pearl shell and turtle shell..." that may have been sought by other 
Indonesian island mariners. These anthropological assessments of the nature of 
culture contact are significant when evaluating the archaeological record of western 
Arnhem Land from this period. Whether such complex interactions with Macassan 
trepang fishing fleets and the influences noted by other researchers on Indigenous 
society can be detected in the archaeological record is of significant interest to 
archaeologists (Clarke 1994, 2000a, 2000b; Clarke and Frederick 2008; Clark and May 
2013; May et al. 2010, May et al. 2011; Mitchell 1994, 1996; Tagon et al. 2010; Tagon 
et al. 2012;Theden-Ringletal , 2011; Wesley et al. 2012). 
Which Model of Contact for North-West Arnhem Land? 
A major issue in discussing tine impact of culture contact in north western Arnhem Land 
is which model of contact is the most likely to have occurred, the long contact model or 
the short contact model of South East Asian visitation. This timing of contact is very 
relevant for discussing the considerable ability of Indigenous coastal communities in 
the Anuru Bay region to adapt and reorganise local economic and social strategies in 
response to culture contact generated from the Indonesian trepang industry and later 
European economies (May et al. 2010, May et al. 2011; Mitchell 1994, 1996; Tagon et 
al. 2010; Ta?on et al. 2012; Theden-RingI et al. 2011; Wesley 2013; Wesley et al. 
2012). According to anthropological and historical literature, culture contact was seen 
to have fundamentally changed Arnhem Land Indigenous trade and exchange 
networks, introduced new technologies, changed traditional resource exploitation, 
influenced languages, social status, and was a major factor in producing a 'boom' 
social economy (Berndtand Berndt 1949, 1954; Clarke 1994, 2000; Evans 1992, 1997, 
2002, 2009; Ganter 2003, 2006; Harris 1985; Lamilami 1974; Macknight 1969, 1973, 
1972, 1976, 1986, 2008, 2013; McConvell 1990; Mitchell 1994, 1996; Mulvaney and 
Kamminga 1999; Russell 2004; Trudgen 2000; Warner 1932, 1937). Although the 
arrival of Europeans on the Cobourg Peninsula in 1827 begins to complicate any 
straight forward assessment of Macassan contact as the primary driver for cultural and 
economic change in western Arnhem Land, historical records indicate that direct 
European contact in the local Anuru Bay area was limited to temporary berthing of 
ships at South Goulburn Island during the 1880s, followed by intermittent penetration of 
transient buffalo shooting teams in the 1890s, and then the permanent establishment of 
a mission settlement in 1916 on South Goulburn Island (Berndt 1961; Wesley 2013; 
Wesley et al. 2012). It is also very likely the Maung speaking peoples of the area had 
travelled to and from the nearby European settlements of Fort Wellington and Port 
Essington between 1827 and 1849 as evidenced in the paintings of early 19*' Century 
sailing ships in Djulirri and Malarrak (May et al. 2010; Wesley et al. 2012). 
Berndt (1961:23) saw a divide between western and eastern Arnhem Land claiming 
that western Arnhem Land had been more directly affected by European contact and 
the east influenced by the Macassans. On the surface this seems to be a reasonable 
interpretation of Indigenous western Arnhem Land in the late 1940s. However this view 
is challenged by the archaeological research showing a sustained period of Macassan 
contact prior to European occupation, given the new chronologies presented at Malara 
and Djulirri in the west and the following significant overlap of both Macasan and 
European contact during the 19"" Century (Mitchell 1994, 1996; Tafon et al. 2010; 
Tafon et al. 2012; Theden-RingI et al. 2011; Wesley and Litster in press). Also in 
contrast to Berndt's (1961) assertion, during a visit to Goulburn Island in 1952, Axel 
Poignant encountered an old man (>70 years old) identified as Namaidjad who told him 
he had worked with the Macassans and had visited and returned from Sulawesi 
(National Library of Australia 5936/117). Namaidjad could sing Macassan songs such 
as 'hoisting the mast' song, 'pulling the line' song, and 'the rowing song'. He said there 
were two old men on Croker Island who also knew these songs (National Library of 
Australia 5936/117). Amongst other activities at the Mission, Poignant noted smoking 
tobacco in a Macassan pipe, wood carving of miniature prau and sailing boats, 
collecting sugarbag with iron hatchets, making Macassan style rope from local fibres, 
harpoons for hunting turtle and dugong, and sailing and canoeing around the islands in 
dug out canoes. These are all activities that have substantial origins from Macassan 
culture contact as witnessed by the Berndt's (1961) in eastern Arnhem Land. 
Language research has illustrated Makassarese and Malay languages have had 
equally similar impacts on Iwaidja and Maung languages of the Cobourg Peninsula and 
Wellington Range as those of the Yolngu further east (Evans 1992, 1997, 2002, 2009; 
Harris 1985). Evans (2002) notes that the contact with Macassan trepang fishermen 
led to the sharing of around a hundred terms of Macassan origin across all the Iwaidjan 
languages such as mijang for 'Macassan prau' from Makassarese; pamisseang 'to 
row'; binggu 'adze for digging out dugout canoe' from Makassarese bingkung; Jimurru 
'east, north-east; easterly or north-easterly' from Makassarese timoro 'east wind'. It is 
also interesting to note that according to McConvell (1990:23) the oldest loan word in 
the Maung language is one for a bad skin condition or ailment; not one associated with 
ships, trepang processing, or trade goods. He infers this may be related to early 
contact that resulted in exposure to a number of different ailments which may have 
included smallpox, yaws and other diseases which would be consistent with first 
contact with early eastern Indonesian mariners (McConvell 1990:23). Furthermore, in 
1952 Axel Poignant recorded the Mirigbu (seagull) ceremony for the Goulburn Island 
people, where the traditional totemic motifs of the Goulburn Island clan groups were 
incorporated into the body painting designs (National Library of Australia Collection 
5936/99). These included a design for a sea-tree motif named Bungabaju. Bungabaju 
is a loanword from Makassarese for black sea coral. The significance here is the 
merging of a Makassarese loan word with an Indigenous customary totemic species 
that must reflect depth to both the cross-cultural relationship and possibly time 
supporting McConvell's (1990) theory of linguistic time depth. These linguistic 
adaptations support a model of long contact with eastern Indonesian mariners and 
subsequent participation with the trepang industry. 
Previous Radiocarbon Dating of Macassan Trepang Processing Sites 
There are a number of issues surrounding the discussion of radiometric chronologies 
for Macassan archaeological sites in Northern Australia. The first concerns the number 
of radiocarbon dates from Macassan trepang processing sites. There are an estimated 
101 recorded (potential) Macassan trepang processing sites (Northern Territory 
Government Archaeology Database) in the Northern Territory, of which only four have 
associated radiocarbon dates (Macknight 1969, 1976; Mitchell 1994). This presents a 
major impediment to establishing a chronology of the Macassan trepang industry in 
northern Australia. 
Macknight (1969; 1976) undertook radiocarbon dating from three major trepang 
processing sites, Anuru Bay A, Lyaba (Groote Eyiandt), and Entrance Island (See 
Table 2; Figure 4). His method for the collection of radiocarbon samples was sound; he 
sought out charcoal samples of relatively large sizes from hearth or charcoal rich lens 
contexts at the base of the excavations underneath the stonelines and not from within 
the actual rocks that make up the stoneline (Macknight 1969). Mitchell (1994) 
excavated two trepang processing stonelines at Barlambidj (also known as Barlambij), 
Copeland Island, located between the Cobourg Peninsula and Croker Island (Table 2; 
Figure 4). Mitchell (1997:27) described this trepang processing site as one of the 
largest and best preserved in western Arnhem Land, and therefore a good candidate to 
sample for radiocarbon dating. Mitchell (1994) took charcoal samples from excavations 
undertaken behind the stonelines and like Macknight, not from within the stoneline 
itself. 
Fori Wellington 
PortEssingtonj , 
hlands ^ ' Aiafura Smt 
Groolb tylandl 
kilotnctfcs 
OC^toGEANU 13-193/1JS 
Figure 4. Locations of Macassan trepang processing sites and historical sett lements ment ioned 
i n the tex t (Ca r toGISANU) . 
Table 2. Data on radiocarbon determinations and collection by Macknight (1969) and Mitchell (1994) from Macassan trepang processing sites in 
Arnhem Land 
Site 
Feature and 
Trench 
Location 
»C Age BP 
(Uncalibrated) Lab# Cal AD* Description of Sample Location Source 
Anuru Bay A 
SL2 
(A/T/20 to 
Arr/20B) 
125±57 A N U - 6 1 1797 - 1947 
Charcoal sample taken from a charcoal lens from within a stoneline bay. Stoneline was in 
very good preservation. 
Macknight 
1969 
Anuru Bay A 
S L 7 
(Square 
A/11.4/8.9) 
500±75 ANU-316 1292 to 1522 
Depth of deposit 25 cm, but deeper and very rich in charcoal towards the SB corner. 
Charcoal sample was collected at this point approximately at 30 cm below the surface. 
The sample was taken from a square excavated at the northern end of SL7 
M a c k n i g h t 
1 9 6 9 
Anuru Bay A 
SL17 
(A/25.6/8.6) 
740±70 ANU-240 1155 to 1400 
A sample of charcoal was collected from the south wall of excavation at a depth of 13-16 
cm next to an unexcavated hearth. 
M a c k n i g h t 
1 9 6 9 
Anuru Bay A 
Cut mangrove 
stump 
380+80 ANU-1295 1410 to 1664 
A sample of wood was taken from a cut mangrove stump within 300m of the Anuru Bay A 
site. 
M a c k n i g h t 
1 9 7 6 
North Beach, 
Entrance 
Island 
S L 3 830±80 ANU-242 1030 to 1285 
Sample of charcoal taken at approx. 45-50cm depth below the Macassan working floor 
area of the stoneline. Figure 5.9 clearly shows dark charcoal lens separated from above 
Macassan fireplace feature by sand stratum approx. 15cm width. 
M a c k n i g h t 
1 9 6 9 
Lyaba, 
Groote 
Eyiandt 
SL 8 (8.9/9.3) 430±70 ANU-317 1398 to 1643 
A charcoal sample was collected from a clearly defined fireplace on the northern side in 
front of SL8 approximately 20-25cm depth 
M a c k n i g h t 
1 9 6 9 
Lyaba, 
Groote 
Eyiandt 
SL13 
(L/T/5) 
780±75 ANU-241 1118 to 1311 
On the south side of the SL is a well-defined fireplace extending 1m in front with a rich 
deposit of charcoal. A sample was collected from this deposit which in Sheet 6 section 
drawing is located below the Macassan working sediments approximately 25-30cm 
depth. 
M a c k n i g h t 
1 9 6 9 
Site 
Feature and 
Trench 
Location 
"C Age BP 
(Uncalibrated) Lab# Cal AD* Description of Sample Location Source 
Barlambidj SL3 (SQ F) 100+10 
BETA-
41415 181210 1895 
Charcoal sample of 44g consisting of pieces of narrow branches and twigs. Depth of 
15cm in Spit 3 in Layer 2f, a dark charcoal lens with fine shell grit matrix and coarse 
sand. Recovered from Square F, again excavated from behind the stoneline. 
Mi tche l l 
1994 :314 
Barlambidj SL4 (SQE) 110+60 
BETA-
47217 1798 to1945 
Charcoal sample of 30.7 grams from an in situ collection from Layer 2d, a black ctiarcoal 
lens of poorly sorted sand and coarse shell grit with lumps of charcoal up to 45mm in 
diameter. This lens was from Square E located behind the stoneline. 
Mi tche l l 
1994 :316 -
323 
*SL = Stoneline 
* Calibration using Oxcal v4.2.3; 95.4% probability; lntCal09; 95% Probability > 60% Mean Confidence 
MacKnight (1968; 1986; 1976, 2008, 2013) suggested that the three dates circa 
1000AD to 1300AD (Table 2) are far too early to coincide with the historic 
documentation for Chinese trade with Sulawesi which was the impetus for the trepang 
industry. Other archaeological research in Sulawesi supports this interpretation of when 
Chinese trade began to occur with Makassar (c.f. Bulbeck 1989; Bulbeck and Clune 
2003; Bulbeck and Rowley 2001). Macknight (1968; 1976; 2008; 2013) also states that 
the material culture (e.g. earthenware pottery) found at the Macassan trepang 
processing sites that he studied can largely be attributed to the mid to late 18"^  Century. 
Finally, he has posited an 'old wood' problem to explain the apparent discrepancy 
between the dates he obtained at three archaeological sites along the Arnhem Land 
coast and the historic record (Macknight 1976; Clarke 2000b:328). Clarke (2000b:327) 
states that a "...more rigorous program to test likely sources (of the problem) should be 
applied" and that Macknight's investigation was inadequate. Clarke (2000b:328) further 
states: 
"There is no clear-cut answer to the discrepancy between the archaeological and 
documentary dates for Macassan contact... One date can be explained as a 
discrepancy, two dates may be a coincidence, but three dates would seem to form the 
basis of an argument; unless there really is a proven problem with old wood, the long 
archaeological chronology of Macassan contact is as likely as the short, documentary 
chronology." (2000b:328) 
Clarke (2000b:327) suggests Macassans or others may not have relied completely on 
the intensification of Chinese trade into Makassar. Ganter (2006:7) believes that the 
historical evidence "is far more brittle", or not robust in providing any data to support 
earlier visitations by South East Asian communities, hence the need for archaeological 
investigation of the phases of contact that may be reflected in the archaeological record 
in some manner 
Issues Regarding Old Radiocarbon Dates 
The majority of major Macassan trepang processing sites are located on foredune and 
foreshore areas of bays, open beaches, and islands. North Australian coastlines are 
notoriously volatile environments and subject to large changes in short periods or even 
single climatic events (i.e. cyclones). Therefore a significant issue to consider is that 
the earliest sites of South East Asian seafaring landfall are likely to be obscured by 
highly mobile sand sediments or even destroyed by cyclonic wave action and 
inundation. These factors significantly reduce the likelihood of discovery of 
archaeological sites that have an early chronological signature. 
Another factor that has confounded radiometric dating of archaeological sites from the 
17th to 19th Centuries includes the uncertainties in radiocarbon calibration during this 
period. Radiocarbon calibration curves are 'flat' during much of this period, resulting in 
large uncertainties of up to 100 to 200 years in calibrated dates (Reimer et al. 2013, 
Reimer and Reimer 2007). Furthermore, the calibrated date probability distributions are 
not smooth, but rather can have widely fluctuating likelihoods for dates only a few 
decades apart. This is not an enviable situation when dealing with decades rather than 
centuries or thousands of years as is the case in studying prehistory. In the case of 
determining the initial landfall by Macassan trepang fishermen at Arnhem Land sites it 
creates a major obstacle and decreases the confidence of the academy in radiometric 
techniques to answer questions of dating site occupation. However, despite the wide 
calibrated date ranges, it is proposed that radiocarbon determinations from this period 
can still be useful for providing an indicator, median, and trend of occupation as will be 
shown later in this paper. 
A number of arguments have been presented on why dates from Macknight's studies 
(1969, 1976) are not reliable. Macknight himself (1969, 1976, 2008) suggested 
contamination although the samples were taken from very strong stratigraphic 
associations, and later discussed the possibility of old wood effect. Old wood problems 
in radiocarbon determinations are known to be associated with rates of wood decay, 
accumulations of old wood in an environment, long-lived and decay resistant tree and 
plant species (Schiffer 1986). Macknight (1969:99) in his extensive research found a 
number of accounts that described Macassan preference for mangrove wood 
{Rhizophora sp.) as the preferred fuel for the trepang fire bays and smoking pits. 
Mangrove wood has historically been, and continues to be, utilized throughout the 
Asia-Pacific for traditional purposes such as timber, firewood, charcoal, building 
materials from houses to furniture, tannin, medicines, and resins (Ghosh 2011:57; 
Hauff etal. 2006:97; Kathiresan and Bingham 2001:105-106; Putz and Chan 
1986:213). Mitchell (1994) discussed issues regarding technical problems with the 
radiocarbon analysis of burnt mangrove wood and suggested a number of Issues that 
could produce an unreliable date, including an alleged marine reservoir effect. In 
contrast, Bourke and Hua (2009:184) believe the likelihood of an old wood effect in 
wood charcoal from shell midden sites at Hope Inlet, Northern Territory, is unlikely as 
the wet-dry tropics of north Australia are not known for old trees. Hua (2009:385) uses 
mangrove wood in studies of dendrochronology and post-bomb radiocarbon effects, 
citing no information that there are issues regarding marine reservoir or old wood effect 
in mangrove species. Whilst investigating archaeological burials in Oman, Zazzo et al. 
(2012:6) did find mangrove wood charcoal " C age discrepancies of between 180 and 
240 radiocarbon years. However, their analysis showed that mangroves {Avecennia 
sp.) lives only in the order of decades, not centuries. They concluded that in such an 
arid zone, wood is rare and would be re-used, and could be preserved for long periods 
of time (Zazzo et al. 2012). In their final analysis they concluded that the mangrove 
wood would not offer a marine reservoir error and that older charcoals from mangrove 
wood were present in the earth and were incorporated into the grave at the time of 
interment (Zazzo et al. 2012). The presence of older charcoals in the earth is an 
explanation we draw on later to explain the differences in radiocarbon age 
determinations across the Malara site. 
It is also important to discuss here the evidence for the likelihood of 'old wood' from 
mangroves and other trees in tropical coastal w/oodlands of the Northern Territory. It is 
widely accepted that the carbon isotopes of wood charcoal, as described by Bednarik 
(2012:64), are an indication of the conditions at the time of integration of CO2 from the 
atmosphere into the plant or tree when it was alive. Mangroves show characteristic C3 
photosynthesis (Kathiresan and Bingham 2001:104). Mangroves like other C3 plants, 
produce sugars for tissue construction within their leaves via photosynthesis of CO2 
and water vapour in the atmosphere (Marshall et al. 2007). This immediately rules out 
marine reservoir effect for mangrove wood charcoal as during their lives the mangroves 
still exchange CO2 from the atmosphere and not the ocean. The introduction of old 
carbon into archaeological sites is usually a problem known in arid or cold settings in 
which old wood or old charcoal can persist in the landscape for hundreds of years 
(Holdaway et al. 2005:45; Holliday 2004:182; Sheets 2002:7; Stein et al. 2003:312). It 
has also been shown that there are many vectors or agencies that can have an impact 
on the amount of carbon in materials found within archaeological contexts with the 
carbon origin being of the utmost importance (Olsen et al. 2013:31; Taylor 2005). 
These include the exchange of carbon pre-death of the organism, contamination, inbuilt 
age, old wood effect, site disturbances, exchange of old carbon from water soluble 
sources in archaeological sediments, marine or freshwater diets, and exchange of old 
wood carbon into burnt bone ( Bednarik 2012; Olsen et al. 2013:31; Taylor 2005; Zazzo 
2012). 
Like terrestrial forests, mangrove forests can have highly variable growth rates 
depending on disturbance, harvesting, and coastal environmental factors (Alongi 2002; 
Blasco et al. 1996; Ghosh 2011; Hauff et al. 2006). Putz and Chan (1986:212) note that 
stands of mature Rhizophora sp. in Malaysia can live in excess of 80 years. Kathiresan 
and Bingham (2001:100) In their extensive review of mangrove biology, note only one 
mangrove species from Ecuador that is known to live greater than 100 years. Unlike 
their terrestrial counterparts, Kathiresan and Bingham (2001:166) also note that it is 
difficult to use the term 'old growth forest' for mangrove forests owing to mangrove 
zonation, tidal variation, sedimentation, and erosion. Blasco et al. (1996:167) note that 
owing to the highly specialized environments mangroves occupy, mangrove mortality 
rates can be quite high owing to susceptibility to any minor variations in their 
hydrological or tidal regimes. Additionally tree-piping termites commonly found in the 
Northern Territory have been known to be a major cause of death of large mangrove 
trees (Werner and Prior 2007:611-612). Given climatic and geomorphological 
conditions of the Northern Territory coastlines and their propensity to change rapidly, 
mangrove forests would be expected to be not very long lived (Woodroffe 1988, 1993; 
Woodroffe and Grindrod 1991) 
Unlike north-western America (Stein et al. 2003:312) where tree species are known to 
live up to 800 to 100 years, quantitative research on the age of terrestrial tree species 
in the Northern Territory is very limited. Initial estimates for tree age in open woodlands 
of wet-dry monsoon climates suggested they would not be long lived and that 200 
years would rarely be achieved before being burnt or consumed by termites (Ogden 
1981:409). Further research has revealed that some tree species have potential for old 
age. An example is the widespread and utilized termite resistant ironwood, 
Erythrophleum chlorostachys (Cook et al. 2005; Taylor et al. 2002; Woinarski et al. 
2002a, 2002b). Taylor et al. (2002:124) estimate that a 40cm diameter Erythrophleum 
chlorostachys could possibly be as much as 367 years old. However in contrast to this 
example, a 41cm diameter ironwood tree was found growing through the wreckage of 
an old truck from 1962 providing a terminus post quem of at most 34 years old (Taylor 
et al. 2002:128). Therefore they concluded that differences in age relate to competition 
effects with trees growing slowly and ageing in mature savanna forest environments 
and trees growing rapidly in cleared areas (Taylor et al. 2002:128). According to 
Woinarski and Westaway (2008:1), growth rates in mature tropical savannah forests 
suggest that some tree species could be in excess of 250 years old. Further studies 
had also proposed that Eucalyptus tetrodonta and E. miniata in established savanna 
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woodland are likely to be no older than 150 to 180 years (Woinarski and Westaway 
2008:10). Cycas armstrongii, a common species in Northern Territory, grows at an 
average of 3.5 cm per year with estimates that a two metre tall plant is about 75 years 
old (Cowie et al. 2011). Other studies have shown that that termites can have a 
significant impact on two of the most common species of Eucalypts in savanna 
woodlands tree, Eucalyptus tetrodonta and E. miniata, and therefore affect tree survival 
and age (Werner and Prior 2007; Werner et al. 2008). N'Dri et al. (2014) demonstrate 
that the north Australian savanna woodland environment lacks large herbivores and 
therefore insects, in particular, termites, are the principal consumers of plant blomass. 
According to Granger and Taylor (2002), although fire can suppress growth of certain 
Eucalypt tree species in savanna woodland, there are certain species that can grow 
rapidly up to two to four metres in height to withstand fires. Therefore there is a high 
potential for reforestation of hardwood species to rejuvenate as juveniles, saplings, and 
poles should extensive deforestation events occur in a single event (i.e. harvesting for 
firewood for trepang processing). Therefore after initial wood harvesting, new growth 
harvested for fires would not provide an 'old wood' effect. In summary, a large old wood 
effect due to long life span is unlikely for Macassan preferred mangrove wood or the 
dominant Eucalyptus woods but could be found in certain other terrestrial species, 
however fire, termites, and climate factors do not suggest a long dead wood presence 
in the area. A means to minimize this problem would be to identify species before 
dating, however it has been demonstrated above that there is still great variability 
possible in the age of the same species. 
RESEARCH METHODS 
Previous Investigations atAnuru Bay 
Macknight (1969, 1976) undertook two field seasons of excavation and recording at the 
Anuru Bay A Macassan trepang processing site. He (1969) undertook an extensive 
ground surface survey and large scale area excavations to establish archaeological 
features, recover material culture, and chronologically date the occupation. He (1969; 
1976) subsequently identified the surface and subsurface features relating to the use of 
the site as a trepang processing centre made up of 21 stonelines used for the boiling of 
trepang, pits, and drying areas for processing trepang, and potential living or 
occupation floors (Figure 5). An extensive scatter of earthenware fragments including 
some rarer individual finds (i.e. iron and brass fragments, clay pipes, fishhooks) are 
amongst the general Macassan material culture documented at the site (Macknight 
1969, 1976). 
Key 
Sand/Grass Inierface 
— Median High Tide Mark 
— Sand Done Ridge 
Forest Edge 
Tamarind Tree 
# Tfee (Nor»-Tamannd) 
Two-Track Road 
Rocky Area 
/ Stone Line 
Shed Mound or Scatter 
^ Datum 
I ' 1 Magnetic Survey Grid 
• Modern Iron Pole 
• Excavation Trertch 
' Pottery Surface Collection Area 
Figure 5. Malara (Anuru Bay A) showing archaeological features and areas of 
Investigation In 2009-2010, with Macknight's (1969) map overlaid (map by Jack 
Fenner). 
Macknight (1969:200-201) divided the site into two distinct areas, Area 1 which 
contained the major portion of the western part of the site, and Area 2 to the east which 
contained some slightly buried stonelines. Area 1 is the major area. It contained two 
burials of persons of Asian descent, stonelines 1 to 14, 20, and 21 and the subsurface 
features consisting of trepang burial pits and smokehouses (Macknight 1969:201; 
Theden-RingI 2011). The stonelines as described by Macknight (1969:202) consist of 
low structures of stone with some of the stonelines containing intact cooking 
'horseshoe' shaped bays numbering from 2 to 7 depending on the level of preservation 
at the time in 1967. Macknight (1969:202) suggests that the stone utilized to form the 
stonelines was collected from the local outcrops around the Anuru Bay area and our 
analysis confirms that this is the case. 
Project Aims 
Our project considered that Macknight (1969; 1976) had answered many of the 
questions regarding site use and material culture analysis with his thorough 
documentation and mapping. The excavation plans were designed to address specific 
questions but leave as much of the fabric of the site in-situ as possible. Specifically, the 
aim of this research was to re-examine Malara to recover dating samples from distinct 
working areas identified by Macknight (1969; 1976) rather than to uncover large scale 
areas again. A further proposition examined in this study was whether Macassans were 
possibly living onshore or on their boats at anchor, or careened at Anuru Bay. 
Macassans were historically noted to have lived on their vessels whilst undertaking the 
industrial processing onshore (Macknight 1976). Such questions included whether 
Macassans were involved in local provisioning during their exploitation of local 
resources and whether it was possible to measure the environmental impact of the 
industrial sized trepang processing operation. The methods chosen for this project 
were on a smaller less invasive scale that Macknight's earlier exploratory research. 
The desire to limit destructive techniques while identifying potential areas for intrusive 
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excavation led to the choice of geophysical techniques to choose excavation locations 
(see McKinnon et al. 2013). Geophysical survey of the Anuru Bay Macassan trepang 
site assisted in the discovery of sub-surface features without the need for large scale 
archaeological excavation at such a culturally significant site. Our method was also 
concerned with testing the current understanding of site formation and taphonomic 
processes relevant to site interpretation and collecting radiocarbon samples to resolve 
issues that arose from Macknight's (1976) earlier investigations. These aims were 
accomplished by using small-scale controlled archaeological excavation methods to 
recover in-situ materials from defined Macassan living floors or work areas (i.e. 
smoking pits, stonelines). Our sampling method employed excavation of squares with 
2cm depth units and 6mm and 3mm screening of deposit to provide a level of control 
over the recovery of materials that would allow us to assess a range of questions 
regarding Macassan site use. 
Charcoal samples for radiocarbon dating were selected using the following 
methodology and principles as outlined Bird (2007). Charcoal was sourced from 
trenches and stonelines where the stratigraphy exhibited limited post-depositional 
disturbance. Charcoal fragments particularly sought after were those that were 
attached to stones within the excavated stonelines or to ceramic pieces. Larger 
fragments of charcoal were selected in order that smaller samples would be left over 
for future analysis. Given the environmental context of the site in the wet-dry monsoon 
tropics with significant fluvial flows across the site in the wet seaason, angular 
fragments of charcoal as opposed to rounded fragments were selected. An important 
factor was also to obtain a number of dates from any one feature to check for potential 
errors such as post-depositional issues and mixing of charcoal and sediments. 
Charcoal was processed using AMS radiocarbon dating (Jull 2007). 
Understanding site formation processes at Malara was a major issue for re-evaluating 
the chronology of site features (cf. Schiffer 1972; 1983). According to Allen and 
Morrison (2013:2) the sedimentary history, post-depositional influences, and 
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environmental context are critical to understand chronology and occupation activities at 
archaeological sites. Neuman (2005:264) has stated that unfavourable preservation in 
tropical soils, taphonomic factors, and site context can be responsible for the missing 
evidence, and In the case at Malara, suitable material for radiocarbon dating. 
Particular issues encountered in northern Australian open archaeological sites such as 
shell middens and earth mounds include a wide variety of factors, from extreme 
weather events to burrowing animals (c.f. Bourke 2000; Brockwell 1989, 1996a, 1996b, 
2001; Guse 2006; Mowat 1994, 1995). An important study undertaken by Gregory 
(1998) investigated in detail the taphonomic processes at work on archaeological sites 
in tropical northern Australia. Gregory (1998:123) found that a range of disturbance 
processes operate on archaeological sites, which include those associated with 
humans, animals, plant, wind, and water action. Overall, Gregory (1998:123) noted that 
fluvial action was primarily responsible for post-deposition disturbance. Gregory 
(1998:20) also found that the wet season inundation of northern Australia has a large 
impact on the representation of artefact size classes on open archaeological sites. 
Therefore sheet wash and inundation are likely to "substantially modify" open 
archaeological sites in north Australia (Gregory 1998:123). 
MALARA: SUMMARY OF EXCAVATION RESULTS 
The site contains a total of 21 stonelines, some of which are now buried, with the 
majority aligned roughly north-south (Figure 5). The stonelines were formed as single 
lines of ferruginous sandstone rocks, with small bays protruding horizontally from the 
backbone of the stoneline. The area surrounding the stonelines contains a collection of 
earthenware potsherds, and a scatter of shell remains. The Anuru Bay site complex 
has degraded in condition since the 1968 excavations owing to modern recreational 
use and contains a moderate density of modern glass, rubbish, metal and organic 
debris. This disturbance is due to recent use of the area for recreational boating 
access. The peninsula can also be subjected to extreme weather conditions during the 
monsoon season. 
Stoneline features found at Malara between 2008 and 2010 had been significantly 
eroded and some were disrupted from feral pig diggings {Sus scrofa). As previous 
described by Macknight (1969) the stonelines are constructed from a local outcrop that 
the sandy Holocene beach ridge has formed over. The rock is from a notably different 
type of sandstone to that of the Mamadawerre Sandstone found in the nearby 
Wellington Ranges. The stone is from the Moonkinu Member consisting of very fine to 
fine sublabile ferruginous sandstone interbedded with grey carbonaceous siltstone and 
mudstone (Senior and Smart 1976). Macro inspection of the stoneline materials 
confirmed that the stones are composed of fine grained sandstone with variable high 
silt-mudstone matrix with a high ferrous content. Stones that formed parts of the 
stonelines were found to be highly variable in colour, with a range of orange to red, 
indicating that iron oxide discolouration in the stone may have been altered owing to 
firing from the trepang boiling processes (Alperson-Afil 2008; Domanski and Webb 
1992; Mercieca and Hiscock, 2008; Purdy and Brooks 1971). Geophysical 
investigations at Malara have demonstrated that there had been excessive 
anthropogenic burning in the stoneline areas (McKinnon et al. 2013)(Figure 6). 
A total of 13 trenches (consisting of 11m^) were excavated in field seasons from 2008 
to 2010 which provided a range of data on the faunal and cultural artefact assemblages 
at the Anuru Bay site complex (Figure 6). Earthenware potsherds were recovered from 
surface collections and excavations with a total of 301 sherds (1.3kg). No fragments of 
glass, beads, metal, or ochre were recovered. Only two stone artefacts, a silcrete 
unifacial point and dolerite flake, were recovered from the excavations. The 
excavations produced a large quantity of economic shellfish species. The four most 
common bivalve shell species in the shell assemblage are Anadara granosa, 
Attactodea striata, Tapes dorsatus and Palcuna lincolnii. Other bivalve species include 
Anadara sp., Anadara gubernaculum, Acrosterigma sp., Placumen sp., Saccostrea sp., 
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Dendrostrea sp., Lucinidae, Patella sp. and at least two Veneridae species, one of 
which is most likely Chama limbula. The two most common gastropods are Terebralia 
striata and Telescopium telescopium. Other common gastropod species include at 
least three different Nerlta species and fragments of Melo sp. (Baler) and Syrinx 
aruanus. Shell species diversity tended to be high in the Indigenous shell midden 
layers of the site found in Trench 1 (SU V), with shell species diversity much lower in 
the areas identified as Macassan trepang processing areas. 
Figure 6. Malara illustrating stonelines, excavation trenches, and magnetometer 
survey area (see McKinnon et al. 2013) (Map by Jack Fenner) 
Because of the importance of context for radiocarbon samples, we will briefly present 
the stratigraphy and sampling locations for each excavated trench. Stratigraphic Unit 
descriptions relevant for all excavated trenches across the site can be found in Table 3. 
Trench 1 
As discussed in McKinnon et al. (2013), a trench was selected at a magnetic anomaly 
to investigate the sub-surface deposit in an area to the north of the majority of 
Macknight's (1969) excavations. Trench 1 contained Stratigraphic Units I, II, V, and VII. 
A 10cm layer of Unit II covered a densely packed shell midden layer (V) immediately 
below the humic sediments (Figure 7). The midden layer continued for 20cm in depth 
and produced approximately 15kg of shell. This midden layer contained the highest 
diversity and abundance of shell species from all the trenches excavated at Anuru Bay. 
The shell material was highly burnt and friable with ashy lenses interspersed 
throughout the deposit. At the base of the shell midden layer was a heat retainer hearth 
feature comprising five claystone rocks. The stones were typical of local kaolinltic 
sandy claystone and were deep red in colour being indicative of significant heating. 
Samples for dating this midden feature were selected on charcoal and Anadara 
granosa from XU7 from a charcoal rich lens. No earthenware was recovered from this 
trench. The cultural sediments then give way to Unit V which consists of consolidated 
Holocene chenier material. 
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Figure 7. Section drawing for Trench 1 (CartoGIS ANU) 
Table 3. Malara (Anuru Bay A) Stratigraphic Units 
UNIT Description Sediment IVIunsell Colour Trench 
1 Thin veneer of sand on surface across site 
anywhere from 5mm to 15cm thick 
Angular to sub-angular coarse sand Poorly 
sorted 
10YR6/4 Light Yellowish Brown All 
II Dark humic cultural sediment interspersed 
with charcoal and shell. Moderately well 
sorted 
Sub angular fine sand 1/8mm - 1/4mm with 
silt <1/16mm with a trend towards granular 
10YR3/1 Very Dark Grey All 
III A grey unit of sand interspersed with 
charcoal and shell fragments. 
Fine to medium grained 1/4mm to V2 mm 
sub angular and granular 
10YR5/1 Grey All 
IV Moderately well sorted ash lens rich with 
charcoal fragments and shell. Ill-defined 
boundaries in places 
Silt <1/16mm rounded to sub rounded very 
fine grained 
10YR6/2 Light Brownish Grey All 
V Midden Lens with shell material highly burnt 
and friable and ashy lenses interspersed 
throughout 
Fine grained sand and silty sediment. Well 
sorted sediment. Some fragments 
ferruginous sandstone throughout. 
10YR4/2 Dark Greyish Brown 11 
VI Coarse grained sand sediment interspersed 
with some charcoal and shell. Light 
yellowish brown to grey and sits over 
consolidated beach rock 
Angular sand and silt, shell git and granular 10YR6/4 Light Yellowish Brown 3 
VII Consolidated beach sediments made up of 
shell grit and sand. Very compact and hard 
Very granular and shell grit 10YR8/4/-
10YR8/6 
Yellow Brown to Yellow 
sediment 
All 
VIII Rich charcoal lens features, some fragments 
of shell 
Very fine silt 10YR2/1 Black All 
IX Mostly of sand with some laterite granules; 
high density roots from grass 
Very coarse grained; consists of granules; 
Angular to sub-angular sediment 
10YR4/6 -
10YR 6/4 
Dark Yellow Brown to Yellow 
Brown 
T7; Test 
Pits 
X Medium to coarse sand with shell granules Sub angular to sub rounded 10YR 6/6 Brownish Yellow T7; Test 
Pits 
UNIT Description Sediment Munsell Colour Trench 
XI Pebble layer sitting on top of formed SST 
from former beach surface. SST fragments, 
cobbles, and pebbles Shell grit and coarse 
grained sand and well-rounded small 
pebbles typical of high energy wave action 
under dense pebble layer 
SST fragments, cobbles, and pebbles Shell 
grit and coarse grained sand and well-
rounded small pebbles 
Test Pits 
XII Ferruginous sandstone parent rock at base 
of sand. SST overlain by a very thin layer of 
fine grain sand with organic staining. 
Ferruginous sandstone parent rock - - Test Pits 
Trench 3 
This trench is located on a low flat area between Stoneline 2 and Stoneline 3 in an area 
that was largely left unexcavated by Macknight (1969). To the north of this area, 
Macknight (1969) excavated an area titled S.H.F to reveal a trepang processing 
working floor. Given this is a similar low and flat area to the S.H.F excavation, the aim 
here was to reveal a similar floor feature to obtain samples for radiocarbon carbon 
dating. Stratigraphic Units I, II, III, IV, V, and VII are present in this trench (Figure 8). 
The sediment was largely compacted with sandy soil interspersed with shell, inclusions 
of charcoal and well defined ashy lenses with earthenware fragments. The sediment in 
this trench tended to be dark humic grey sand in the top 10cm and then revealed Unit 
IV concentrations of charcoal, shell, and ash lenses. Lenses of densely packed shell 
were found in SUV. The second highest number of earthenware sherds (n=39, 91.8g) 
were recovered throughout this trench down to the base of SUIII (XU7) at a depth of 
20cm. This trench revealed a number of charcoal and ash rich lenses that are likely to 
represent the trepang ash pits as identified previously by Macknight (1969). The west 
stratigraphic profile of the trench illustrates the dipping down of the lenses into the 
underlying units. At the base of the unit was SUVI sediments. A charcoal sample was 
taken from this trench in XU3 from within one of the intact dark charcoal-ash rich 
lenses (SUIV) that are possibly indicative of the Macassan trepang burying pits 
previously identified by Macknight (1969). 
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Figure 8. Section drawing for Trencli 3 (CartoGIS ANU) 
Trench 6 
Stoneline 3 was chosen for sampling given its structural integrity and high 
magnetometer results that guided us to look for in-situ charcoal samples associated 
with the trepang boiling activity. Trench 6, Square 1/4, was excavated in the centre of 
the stoneline revealing the central spine of stone construction to the western end of the 
trench. The trench contained Stratigraphic Units I, II, III, IV, V, and VII (Figure 9). The 
excavation reached the end of the cultural deposit associated with the stoneline in XU7 
on the compacted chenier surface. Interestingly the excavation exposed a darker 
brown-grey soil (SUIII) under the actual central spine of the stoneline. To the north of 
the square. Unit II is missing, presumed eroded; however it is present in the stoneline. 
Multiple charcoal and ash rich lenses were found throughout the cultural sediments in 
the trench, with dark charcoal lens extending out from the stoneline. Fragments of 
Palcuna lincolnii (pearl shell) tended to be rich in these ash lenses. Anadara granosa 
was found throughout the excavation. Few earthenware potsherds were recovered 
from this trench, with one earthenware sherd found in centre of the square lying at the 
interface with beach sand and cultural sediments in XU7. 
A total of six dating samples were taken from Trench 6. It was important to establish a 
range of dates within the one stoneline to establish a chronology of use. Samples were 
taken from the base of stoneline rock within the dark charcoal and ash lens around the 
stones which was interpreted to be from using the stoneline to process trepang. 
Another sample was taken from the interface of SUIII and SUVII. A charcoal also 
sample was taken from the interface of the stoneline rock and SUIII in the north-west 
corner of the square. 
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Figure 9. Section drawing for Trench 6 (CartoGIS ANU) 
Trench 8 
This trench is located to the north of Trench 3 and was excavated to further expose 
areas of the IVlacassan working areas. It is located in the centre of a triangle formed by 
Stoneline 2, Stoneline 3, and Stoneline 20. Trench 8 consists largely of Stratigraphic 
Units, I, II, III, and V (Figure 10). It is similar to Trench 3 with a large amount of shell, 
charcoal, and earthenware pieces commingled throughout. The dark humic sandy SUM 
gave way to the grey sandy Unit III which was on top of the shell rich Unit V. Shell 
consisted largely o1 Anadara granosa, Palcuna lincolnii, Terebralia striata) and 
Telescopium telescopium with Nerlta spp. and also were found in small dense pockets 
in some areas of the trench. Earthenware sherds (n = 16, 60.3g) were found 
throughout SU I, II, and IV down to a depth of 22cm. SUIII was interspersed with 
dense shell hearth areas that were ash rich with little charcoal. This trench did not have 
the exact same layering of ashy lenses as Trench 3. The zones differentiating 
stratigraphic units were not uniform and quite uneven. The base of SUIII was quite 
uneven with deep pockets into the basal compacted chenier sands. Charcoal samples 
for dating were taken from the charcoal rich dark humic lens (SUIV) in Area 2 of the 
trench at a depth of 21cm and 22cm. This unit contained a high proportion of 
earthenware potsherds and was interpreted as being associated with Macassan 
occupation. 
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Test Pit 2 
Test Pit 2 was excavated at the base of the dune and the small sand dune behind the 
current line of mangroves. Macknight (1969, 1976) hypothesized that these mangroves 
have recently colonized the beach area since abandonment of the site as a trepang 
processing centre. This area was not excavated by Macknight (1969) as the area was 
not considered to be part of the working or trepang processing areas. A shovel test pit 
was excavated at the Interface of the recent sand and the dark humic sediments of the 
site to examine possible geomorphologlcal and site formation processes that have 
Impacted on the Malara peninsula. The trench was orientation north-south and was 
45cm (EW) by 175cm (NS). The trench revealed 20cm of the recent sand dune system 
overlying the older SUIII sediments. Stratlgraphic Unit III consisted of 33cm stratum of 
grey humic charcoal rich sand with significant concentrations of charcoal In the lower 
portion of the unit. Some economic shell species (i.e. Anadara granosa) were found in 
low densities In a grey medium to fine grained sand that formed at its base. At the base 
of SUIII was Unit XI, a water rolled cobble and pebble layer sitting on top of sandstone 
fragments from a former beach surface. This layer found over Unit XI consisting of shell 
grit and coarse grained sand and well-rounded small pebbles typical of high energy 
wave action. At the base of the trench was Unit XII consisting of ferruginous sandstone 
parent rock at base of sand. This unit was overlain by a very thin layer of fine grain 
sand with organic staining. 
As Macknight (1969:98-99) has previously stated, trepang processing required vast 
quantities of firewood for the various stages of processing which has conthbuted to the 
widespread dark sandy deposits at Macassan sites. SUIII In this trench represents the 
build-up and accumulation of charcoal rich sediments from Macassan trepang firing 
activity at the base of the primary Malara dune. Therefore three large charcoal pieces 
were taken from western profile of the SUIII charcoal rich grey sandy unit at depths of 
41cm, 40cm, and 37cm to date the accumulation of this stratum. 
Stoneline 17 
Stoneline 17 is located in an area of the IVlalara site complex that Macknight (1969) 
hypothesized to be likely the earliest area of trepang processing occupation. 
Excavation of this stoneline encountered layering of Stratigraphic Units II, III, IV, and 
VII (Figure 11). Unit II produced fairly homogenous sediment with some rootlets 
interspersed throughout and patchy areas of dark grey and charcoal specks and f lecks 
in sediments. The lower sediments of SUIII were coarser grained sand than SUIII on 
the ridge, however they contained very low or no shell grit content. There was a 
change at the base of the dark grey sediment to a fine grained loose to moderately 
compacted sand unit. This basal unit is distinctly different to compacted chenier sand 
unit found at the base of all the cultural deposit on top of the Malara ridge. The sand 
sediments appeared to be typical of re-deposited sand dune. Few economic shell 
species were recovered in this excavation with most shell appearing to be mostly non-
economic species shell. Only one fragment of earthenware was recovered from the 
surface of the excavation. A charcoal sample was taken from underneath a stoneline 
rock which was removed in the excavation at a depth of 34.5cm. A second sample was 
taken at a depth of 57cm at the interface between SUIII and SUVII basal sand layer. 
CHRONOLOGY 
The series of radiocarbon dates presented here are from archaeological features on 
the site previously identified by Macknight (1969, 1976) which included trepang 
processing stone lines, trepang processing working floors, teeth enamel f rom the two 
Macassan burials recovered by Macknight (1969, 1976) as well as one 
geomorphological test pit to examine Malara site formation processes. Table 4 
provides the radiocarbon dates and associated data from Malara. OxCal calibration 
and Bayesian analysis illustrates the distribution of the dates from the stonelines, 
burials (Theden-RingI et al. 2011), working floors, and the geomorphological test pit are 
shown in Figure 12. Although the calibrated date ranges are wide, there are three 
distinct groupings of dates that can be identified as Early, Middle, and Late. The dates 
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show a trend of human activity on the site potentially from the 17*' Century through to 
the 20"^ Century. 
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Table 4. Malara (Anuru Bay A) " C sample data and collection context (Calibration using Oxcal v4.2.3 Bronk Ramsay (2013); 95.4% probability 
Sample Sample# Feature disc 14CAge Cal AD* Material X 
(cm) 
Y 
(cm) 
Z 
(cm) 
Unit Comments 
Anuru Bay SL17SQ1XU2-4 Beta-
301235 Stoneline -26,5 30+30 
1890 to 
1910 
Charcoal 16 25 34.5 sun Charcoal sample from under 
rock. 
Anuru Bay SL17SQ1XU7-5 
Beta-
301236 
Stoneline -28.3 70+40 
1810 to 
1930 
Charcoal 100 100 37 
sum and 
SUVII 
Interface 
Charcoal sample at interface 
of basal sand layer 
Anuru Bay T1 SQ1 XU7/3 GNS-32372 Midden Lens -1.10 1373+20 
1020 to 
1153 
Anadara 
granosa 
92 96 31 SUV 
Midden lens, charcoal rich 
highly burnt shell 
Anuru Bay T1 SQ1 XU7/4 GNS-32471 Midden Lens -24.3 1209+20 727 to 885 Charcoal 49 96 26.5 SUV 
Midden lens, charcoal rich, 
highly burnt shell 
Anuru Bay T3 1/2 XU3 GNS-32472 
Working Floor-
Trepang Pit 
-30 130+40 
1798 to 
1896 
Charcoal 20 46 12 SUIV 
Charcoal sample from burnt 
rock northwest of square with 
ashy lens. 
Anuru Bay T6 SQ1/2 XU7 ANU#21419 Stoneline 23.9 179+20 
1735 to 
1784 
Charcoal 30 11 25 SUVIII 
Sample taken from charcoal 
attached to the stone within 
the stoneline. 
Anuru Bay T6SQ1/4 
XU5/3 
GNS-32451 Stoneline -25.6 179+15 
1732 to 
1809 
Charcoal 22 4.5 25.5 SUVIII 
Sample taken from base of 
stoneline rock at SW end. 
Dark charcoal and ash lens 
around stones. 
Anuru Bay T6 SQ1/4 XU6 GNS-32520 Stoneline -24.8 
131 ± 
25 
1800 to 
1893 
Charcoal 5 7.5 39 
sum and 
SUVII 
Interface 
Unit interspersed with 
cultural deposit and sand 
level. Sample taken from 
interface of s u m and SUVII 
Sample Sampled Feature d13C 14CAge Cal AD* Material X (cm) 
Y 
(cm) 
Z 
(cm) Unit Comments 
Anuru BayT6 SQ1/4XU7 ANU#21421 Stoneline -34 195+30 1729 to 1810 Charcoal 35 sum 
Dark charcoal and ash lens 
around stones. Sample from 
under stoneline claystone 
rock west wall 
AnuruBay T6 SQ1/4 
XU7/1 GNS-32452 Stoneline -24,9 97 ± 1 5 
1812 to 
1919 Charcoal 7 40 35 
sum and 
SUVII 
Interface 
Sample of charcoal from 
interface in NW corner. 
Anuru Bay T6 SQ1/4-5 ANU#21420 Stoneline -30 185+40 1720 to 1819 Charcoal 5 10 26.5 SUVIII 
Sample taken from base of 
stoneline rock at SW end. 
Dark charcoal and ash lens 
around stones. 
Anuru Bay T8 A2 STH 
WALL1 ANU#21418 
Living/Working 
Floor -34 315+30 
1484 to 
1648 Charcoal 69 13 21 SUIV 
Charcoal sample taken from 
south wall of trench. Lens of 
rich dark humic lens of 
charcoal and ash 
Anuru Bay T8 A2 STH 
WALL 2 
ANU#21424 Living/Working 
Floor -33 255+40 
1616 to 
1682 Charcoal 70 6 22.5 SUIV 
Charcoal sample taken from 
south wall of trench. Lens of 
rich dark humic lens of 
charcoal and ash 
Anuru Bay TP2 #3 2/1 ANU#21423 Base of dune -33.8 115+40 1799 to 1941 Charcoal - - 41 
SUN: Dark 
humic 
charcoal rich 
sediment 
Sample of charcoal from the 
western profile of the humic 
sand charcoal and some 
shell interspersed. 
Sample Sample# Feature d13C 14CAge Cal AD* Material X (cm) 
Y 
(cm) 
Z 
(cm) Unit Comments 
Anuru Bay TP2 #3 2/2 ANU#21425 Base of dune -33.98 120+40 1799 to 1942 Ctiarcoal 40 
SUN: Dark 
humic 
charcoal rich 
sediment 
Sample of charcoal from the 
western profile of the humic 
sand charcoal and some 
shell interspersed. 
Anuru Bay TP2 #3(CL) ANU#21435 Base of Dune -32.28 145+45 1666 to 1785 Charcoal - - 37 
SUN: Dark 
humic 
charcoal rich 
sediment 
Sample of charcoal from the 
western profile of the humic 
sand charcoal and some 
shell interspersed. 
* Calibration using Oxcal v4.2.3; >40% probability; lntCal09; Marine reservoir calibration 408 years (Brijker et al 2007); 95% Probability, > 60% Mean Confidence 
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F i g u r e 12. Modelled radiocarbon dates (calBP) from recent excavations at the Anuru Bay 
trepang processing site (OxCal lntCal09). 
The early group of dates, which includes the MACII burial, suggests a mid to late 17'" 
Century occupation. The Middle group of dates strongly correlates with the 
intensification of the Macassan trepang industry during the 18"' Century. The Late 
group of dates extends from the late 19'" Century into the 20'" Century. The advantage 
of dating the Macassan burials is that there can be no argument regarding the context 
of the dated material or if it is of Macassan origin (Theden-RingI et al. 2011). As 
previously discussed, the calibrated date ranges do not have smooth probability 
distributions and it is difficult to assess the timing of initial occupation using only Figure 
12. 
To further investigate the most likely date for the start of Macassan trepang processing 
visits to Anuru Bay, we performed a series of Bayesian analyses and used analytical 
tools provided by the OxCal program to determine the probabilities associated with 
initial occupation in fewer than three scenarios (Bronk Ramsey 2009). The first 
scenario (termed "All Samples") includes the full suite of radiocarbon determinations 
obtained during our research. The second scenario includes all determinations except 
those from the Aboriginal shell midden as the midden is unlikely to be associated with 
the Macassan trepang visits. A third scenario excludes both the shell midden and the 
skeleton-derived determinations and thus relies only on charcoal determinations. 
The first step in a Bayesian analysis is to identify prior information relevant to the 
situation. Because the stratigraphy at Anuru Bay does not support detailed stratigraphic 
assessment across multiple stone lines, stratigraphic superposition is only relevant for 
the two shell midden dates which were located in two different spits of the same 
excavation unit. The skeletal remains, however, showed that the MAC II burial was 
disturbed and therefore post-dates the MAC I burial (Macknight and Thome 1968; 
Theden-RingI et al. 2011). Finally, it is clear from historical records that the site was 
certainly occupied prior to AD 1907, which provides a terminus ante quern date for our 
analysis. This midden stratigraphy, burial sequence, and terminus ante quem 
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information are incorporated into our analysis, with the radiocarbon determinations 
otherwise treated as a single phase. The full code for the OxCal analysis is provided in 
Supplemental Appendix J. Because enamel does not remodel after formation, it carbon 
dates tooth formation processes rather than individual death so we have incorporated 
age offsets based on Macknight and Thome's (1968) age estimation of each skeleton. 
OxCal uses the radiocarbon determinations and prior information to produce a 
posterior density function (PDF) which represents the probability that the site was first 
occupied during a certain time span (see the "Anuru Bay Start" boundary in 
Supplemental Appendix B). A more intuitive view of the result is available by 
integrating under the PDF from a hypothetical start time (e.g., AD 1) to a date of 
interest. This produces the probability, as best estimated by radiocarbon 
determinations and other known information, that a site was first occupied by that date. 
We performed this procedure for a wide range of dates for each of the above scenarios 
(Figure 13; Appendix B). 
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Figure 13. Bayesian analysis distribution of the probable dating three scenarios 
The analysis clearly shows that the shell midden predates the stone lines and burials, 
and that the skeleton-derived samples by themselves do not strongly drive the initial 
occupation date. This is not a surprise; it is suggested by Figure 13 as well. Of more 
interest is the quantification of initial occupation date estimates. Excluding the 
Indigenous shell midden, the curves indicate that there Is slightly more than a fifty 
percent chance that Maccasan visits to Anuru Bay began by AD 1622. There is an 
eighty percent chance that they began by AD 1637. Thus, Macassan visits to Anuru 
Bay most likely began in the third decade of the seventeenth century. (The common, 
reflexive use of 2-sigma or 95 percent probabilities is derived from frequentist statistics 
and is not appropriate for this analysis; we believe that a greater than fifty percent 
chance is an appropriate definition of "most likely", but recognize that other researchers 
may prefer 80 percent.) There is less than 0.1 percent chance that Macassans waited 
until after 1780 to first visit Anuru Bay for trepang collection. 
DISCUSSION 
Re-excavation of the Anuru Bay trepang processing site found subsurface Indigenous 
shell midden deposits nearby the area Macknight (1969, 1976) took his radiocarbon 
charcoal sample from Stoneline 7. This shell midden deposit returned a calibrated date 
of 772 AD to 886 calAD (NZA 32471). Excavation of the Macassan living and 
processing areas has also revealed an extensive assemblage of shell midden material 
in-situ within the Macassan cultural features and work areas. It is clear from examining 
the taphonomic factors occurring at the Anuru Bay site that there is likely to be some 
intermixing of archaeological materials relating to earlier Indigenous occupation with 
that of later Macassan activity. Although in stating this. Trenches 3 and 8 clearly have 
stratigraphically intact pockets of shell lens features within the working floor stratum as 
identified by Macknight (1969). Whether the shell has been consumed on-site by 
Macassans, or other Indonesian seafarers, or in the intervening periods between 
trepang processing by Indigenous people is difficult to discern. An indicator of the 
ethnicity of consumption might be reflected in the diversity and abundance of economic 
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shell species between the Indigenous midden lens in Trench 1 and the Macassan 
processing areas. Figure 14 illustrates the MNI difference between Trench 1 shell 
species which are assumed to be from Indigenous consumption and Trenches 2 to 10 
which are clearly in zones of Macassan trepang processing features. The lower MNI 
values for both gastropods and bivalves in Trenches 2 to 10 could possibly reflect 
these shellfish were consumed by Macassans. Trench 8 contains higher gastropod 
species diversity than the Indigenous midden. The Macassan areas also include the 
three lesser economically productive species of Nerita spp. which can be easily found 
on the intertidal ferruginous sandstone outcrops of the peninsula. These species were 
present and therefore assumed to be not economically viable during the earlier 
Indigenous occupation phase of the site even though the sandstone outcrops into the 
bay also existed at this time. Therefore the conclusion is that shell species present in 
the Macassan features excavated on the site could possibly reflect Macassan 
consumption of local shellfish rather than just an intermixing of older shell. 
Macknight's (1969:224) charcoal sample from Stoneline 7 was located near the top of 
the sand ridge and collected at a depth of 30cm. This sample is located in close 
proximity and depth to the shell midden feature as uncovered in Trench 1. It is very 
likely that the charcoal sourced from the sediments rich in charcoal at the northern end 
of Stoneline 7 were part of the Indigenous shell midden matrix found at this location of 
the site near the crest of the chenier. Our excavation has revealed the construction 
sequence of the stonelines involved the initial excavation of the soil to set the 
foundation or 'backbone' of the stoneline (See Trench 6). Digging into the existing 
surface at Malara would certainly have disturbed older deposits. 
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Figure 14. MNI distribution of economic bivalve and gastropod species from 
Indigenous and Macassan use areas at Malara, (Anuru Bay A) 
Similarly, the section drawings illustrating the approximate location of the ANU-241 
charcoal lens sample from Lyaba Stoneline 13 places it below the Macassan working 
and living floor uncovered by Macknight (1969:Sheet6). At Entrance Island, Macknight 
(1969:Figure5.9) shows his sample ANU-242 is taken from a dark charcoal rich lens 
that appears to be separated by 15cm to 20cm of sandy sediment from the above 
stratum clearly associated with the use of the site as for trepang processing. Again, like 
Malara, the best explanation for the early dates at these two sites is that Macknight 
uncovered an existing Indigenous shell-charcoal hearth feature at Lyaba and Entrance 
Island. Thus the three early dates from Lyaba and Entrance Island and Anuru Bay 
(Table 2) can be most parsimoniously explained as being unrelated to the Macassan 
occupation, without the need to invoke the 'old wood' problem (Macknight 1976). 
Implications for Local Archaeology 
Radiocarbon determinations that are comparable to our results from the Malara 
trepang site have been reported from the Djulirri rockshelter (Ta?on et al. 2010). Figure 
15 illustrates a series of calibrated radiocarbon dates from beeswax pellets taken from 
the Djulirri rockshelter in the nearby Wellington Range that provide a minimum age for 
contact rock art. Results from radiocarbon dating of beeswax (WRDJ6) over rock art 
paintings of an Indonesian traditional sailing vessel indicates that it is likely to be older 
than 1630 AD+35 years (95.4% Probability with 51% Mean Confidence) (Tagon et al. 
2010). This date is consistent with the results from Malara. Together, Malara and the 
Djulirri rockshelter dates have significant implications for the timings of initial local 
culture contact in western Arnhem Land. We hypothesize that in the Anuru Bay and 
Wellington Range region there has been a period of culture contact probably beginning 
sometime early in the 17'^ Century, circa 1650AD, with the possibility of Indonesian 
mariners exploring and exploiting other resources from along the Arnhem Land 
coastline prior to the establishment of the trepang industry. The dates and archaeology 
indicate an intensification of site use at Malara during the historically recorded period of 
trepang harvesting. Therefore our results support the longer culture contact model. 
Figure 15. Calibrated radiocarbon dates (calAD) on beeswax samples from the Djulirri 
Rockshelter (Ta^on et al. 2010) 
Archaeological surveys of the nearby coastline, coastal plains, and Wellington Range 
have found Indigenous archaeological sites consisting of rock art, rockshelters, artefact 
scatters, scarred trees, stone quarries, shell middens, and shell scatters. Of the 183 
Indigenous rock art sites recorded, 18 sites contained contact rock art. Out of this 
sample, only nine sites contained contact rock art, occupation deposits with large 
galleries of rock art paintings (defined as containing greater than 100 motifs). Contact 
period artefacts consisted of a wide diversity of materials including glass bottles, glass 
fragments, flaked glass, modified iron spears and points, an iron adze, several iron 
hatchets, metal knives, bone handled spoon, enamel bowl, iron and tin fragments, 
ceramic and earthenware sherds, and glass beads (Wesley and Litster in press). 
Wooden artefacts modified by a metal tool were noted in six sites. The Djulirri rock art 
complex contains the largest concentrations of rock art with over 1300 motifs in the 
main shelter (Tagon et al. 2010). Research of Indigenous site distribution in the 
Wellington Range has shown that this area becomes a significant focal point for 
Indigenous occupation as people travel from the south and east. Thus the Wellington 
Range forms a buffer zone of interaction where local Traditional Owners mediate the 
access of other groups to Macassans and their material goods. The Wellington Range 
also forms a focal point for Indigenous groups to mediate exchange of materials 
collected from Europeans further afield on the Coburg Peninsula. This evidence 
supports Mitchell's hypothesis of a change in the exchange patterns in western Arnhem 
Land after European settlement on the Cobourg Peninsula (Mitchell 1994, 1995). 
Therefore it is proposed for western Arnhem Land at least, that there is sufficient 
archaeological and anthropological evidence to support a long contact model. Figure 
16 illustrates the various economic changes that occur during this long contact model 
with significant overlap of Macassan and European activity in western Arnhem Land. 
The increased Macassan trepang industry activity from the 1780s AD would have been 
a significant driver for the proliferation of Indigenous interaction with Macassans and 
change within their own social customs and traditions as have been well documented. 
Prior to 1780AD, 
PRE-MACASSAN Overlap of Macassan and 
European Econonves 
Figure 16. Long contact model of Indigenous engagement with Macassan and European 
economies in north western Arnhem Land (Rock art motifs from Malarrak and Djulirri, 
Wellington Range). 
Indigenous groups in north western Arnhem Land may have developed methods of 
communication and expectations from early encounters that facilitated the booming 
trepang economy. The earlier contact would have facilitated later participation and 
engagement with Macassan sailors more readily leading to a fluid transition to 
accepting the significant increases occurring in the trepang industry and thereby 
reducing conflict and increasing trade and exchange opportunities. These 
circumstances then contribute to Anuru Bay becoming established as one of the largest 
trepang processing centres in Arnhem Land. 
CONCLUSION 
This research has outlined the archaeological investigations undertaken to determine a 
chronology of occupation and site use by Indonesian mariners at the Malara (Anuru 
Bay A) that may have occurred over a period of 250 years. The chronological data 
presented from this site, in combination with other research in the nearby Wellington 
Range has shown there is a case to support a long culture contact model. In the 
Bayesian radiocarbon date analysis presented earlier, we estimate that there that there 
is slightly more than a fifty percent chance that Indonesian mariners had started to visit 
the Anuru Bay site by 1622AD, before the trepang industry was fully underway in 
eastern Indonesia. This early occupation evidence was likely to have been driven by 
different economic factors for the Indonesian mariners, but required landfall at Anuru 
Bay. We have also demonstrated that the early radiocarbon dates Macknight (1969, 
1976) obtained from Anuru Bay A are very likely to have been from earlier Indigenous 
midden deposit containing charcoal. Our radiocarbon dating indicates that there was a 
proliferation in site occupation and use at the height of the Macassan trepang 
processing industry as proposed by Macknight (2008, 2013) from the mid to late 1700s 
AD. The radiocarbon dating also supports the assumption that the site was in use for 
trepang processing into the early-mid 19'^ Century. Current constraints of radiocarbon 
dating calibration at this time will not provide an exact date for when the site was first 
occupied or abandoned by Macassans trepangers. Radiocarbon dates from Stoneline 
17 suggest that the site was still in use in the late ig"" or early 20'" Century which could 
be from re-use of the stoneline by European trepangers or as an Indigenous hearth. 
The lack of historic observations of Macassans using Anuru Bay after 1880 when more 
regular European observations and reports were taking place is likely to be a testament 
that the site had dropped out of use by this time. Therefore it is very likely that Anuru 
Bay played an important ongoing role over 250 years as a locus for culture contact 
between the local Indigenous Maung Traditional Owners and the early visiting 
Indonesian mariners and then later Macassan trepangers. 
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Abstract 
Earlier excavation at Malara (Anuru Bay A), the Macassan trepang processing 
site, in Arnhem Land, produced a substantial quantity of earthenware pottery 
(Macknight 1969) and pottery has been reported and collected from Macassan 
sites elsewhere on the Northern Territory and Kimberley coastlines. Although 
several studies have been undertaken on earthenware from Macassan sites it 
was uncertain whether any of these studies included sherds from the 
archaeologically significant Anuru Bay site. This paper details the results of the 
analysis of earthenware sherds recovered during a recent programme of 
excavation and surface collection at the site. The earthenware was analysed in 
order to investigate its source and whether one or more regions of manufacture 
were evident. Our results indicate that the sole source for all the pottery in the 
analysed sample was likely South Sulawesi. It would appear that the trepang 
fishing fleets who camped at Malara provisioned non-perishables, such as local 
earthenware, at the port of Makassar prior to beginning their voyage to Marege. 
It also strengthens claims for Makassar as the major operating port for the fleets 
operating in the Anuru Bay area. 
Introduction 
Recent archaeological research in Arnhem Land has sought to investigate and 
refine the timing of culture contacts between Indonesians, Europeans and 
Aboriginal communities in northwest Arnhem Land, with a particular focus on 
the coastal region to the north of the Wellington Range and the Goulburn Island 
group (FIGURE 1) (May et al. 2010; Tagon et al. 2010; Theden-RlngI et al. 2011; 
Wesley et al. 2012). The Malara complex (previously Anuru Bay A) in Anuru 
Bay comprises a collection of Macassan stone lines and associated deposits 
which include marine shell, charcoal, earthenware pottery sherds, bone, and 
sparse ceramics, glass and metal artefacts and fragments (Macknight 1969). 
These archaeological features attest to either long, non-intensive, or short. 
Intensive, periods of occupation, possibly catering for a substantial number of 
trepang fishermen (Macknight 1969:231-236). Macknight (1976) claimed that 
Malara was one of three foremost centres of Macassan economic activity along 
the Arnhem Land coastline, although there are no corroborating historical 
observations attesting to this practice. 
Although several studies have been undertaken on earthenware from 
Macassan sites in Arnhem Land (Key 1969; McCarthy and Setzler 1960; 
Rowley 1997), it was uncertain whether any of these studies included sherds 
from Anuru Bay. McCarthy and Setzler's (1960) collection was made during the 
Anglo-American Scientific Expedition to Arnhem Land (AASEAL) and was 
derived from a number of different coastal locales in eastern Arnhem Land. 
Rowley's (1997) sample was derived from a random surface collection made 
around Goulburn Island by the Rev. Lazarus Lamilami in 1964 and provided to 
the anthropologists Ronald and Catherine Berndt (Lamilami 1974), The analysis 
undertaken by Key (1969) on sherds collected by Macknight did not specify the 
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location of the sites sampled. For the current study it was important to establish 
a temper and fabric classification specific to the Malara site in order to compare 
it with the samples analysed by Rowley (1997) and Key (1969) and any 
earthenware sherds that might be recovered from Indigenous archaeological 
sites in the Wellington Range. 
© CartoGIS ANU 53-093b JS 
Figure 1. Malara (Anuru Bay A) and other archaeological sites in the Wel l ington Range, 
Arnhem Land (map produced by CartoGIS ANU). 
These earlier studies suggested that, while most of the earthenware appeared 
to derive from a single source and that this was compatible with historic pottery 
manufactured in South Sulawesi, a small number of 'fine' earthenware sherds 
were noted to be different to the coarser earthenware that comprised the 
majority of the assemblages (Key 1969:105). This raised the possibility that 
some of the pottery may have been sourced outside of South Sulawesi. 
Mariners from Makassar have been termed 'Monsoon Traders' by Knaap and 
Sutherland (2004) and it seemed plausible that some of the earthenware found 
on their sites may have been acquired by the crews trading en-route to Australia 
(Bulbeckand Rowley 2001; Macknight 1976; Rowley 1997). 
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Macknight (1969:199) collected 17 kg of earthenware pottery from the surface 
of the Malara site. Subsequently he excavated 155 m^ (or 2.5% of the site by 
his calculation) and recovered a further 18 kg of potsherds from the excavation 
(Macknight 1969), making a total of 35 kg of earthenware potsherds from the 
Malara site. In addition to the earthenware, Macknight (1969:231) recovered 
other materials, including Chinese ceramics, five glass beads, green glass 
bottle fragments (some lettered), clear glass fragments, iron nails, a lead ball, 
iron fragments, iron spikes, fish hooks, brass wire, an iron knife blade, a piece 
of iron cauldron, a copper disc, a needle, a bronze ring, and an iron clip. 
Although the Malara assemblage displays a relatively high diversity of artefact 
types, aside from earthenware, there were relatively few of these artefacts 
compared with Goulburn Island. 
Macknight (1976) suggested that the differences in proportional representation 
of exotic goods might be due to temporal differences in the occupation of the 
two sites, and raised the possibility that Anuru Bay might have been occupied 
during an earlier period when fewer Dutch, Chinese and European goods were 
making their way into the markets of Makassar. Macknight's ( 1976, 2008, 
2013) dating of the use of the stonelines produced radiocarbon ages which he 
dismissed as too old based on the historic evidence for Macassan trepang 
exploitation. 
New excavations and surface collections were undertaken at the Malara site 
between 2008 and 2010. The principal aims of the new excavations were to 
gain a better understanding of chronology of Macassan visitation and to collect 
a sample of earthenware to test earlier interpretations regarding origin and 
diversity of pottery. We excavated a sample of 13 m^ the equivalent of 8% of 
the area excavated by Macknight (1969:199), with all sediments screened 
through a 3 mm sieve. A further surface collection was conducted over 121 m^ 
of the site. The issue of the chronology of Macassan visitation to the A rnhem 
Land coast is complex and is dealt with e lsewhere (Clarke 2000; Clark and May 
2013; May et al. 2010; Tagon et al. 2010; Theden-RingI et al. 2011; Wes ley at 
al. 2012). Here we focus on resolving the origin of the earthenware pottery f rom 
the Malara site, Anuru Bay. 
Nature of the Macassan Trade and Commerce 
It is important to establish some details regarding the nature of the Macassan 
mari t ime industry and the possible multiple sources of earthenware pottery that 
was an integral part of the material culture aboard the trepang fleets. The nature 
of the Macassan trepang industry in Sulawesi, and the exploitation of this 
resource in northern Austral ia, have been discussed and described in great 
detail (Berndt and Berndt 1954; Bowdler 2002; Bulbeck and Rowley 2001; Clark 
and May 2013; Clarke 1994, 2000; Ganter 2003, 2006; Macknight 1969, 1972, 
1973, 1976, 1986, 2008, 2013; Manez and Ferse 2010; Mitchell 1994, 1996; 
Mulvaney and Kamminga 1999; Rowley 1997; Russel l 2004; Sutherland 2000; 
Trudgen 2000; Warner 1932, 1937). What is important for this study is Watson-
Andaya 's (2006:675) remark that, surprisingly, the edible Holothuria sp., sea 
slug, known as trepang, has required scholars to 'think far beyond area-studies 
boundar ies and serves, if we need it, as another reminder of the great lengths 
to which human beings will go to satisfy the demands of commerce. ' It is also 
important to note that the t repang industry was tethered to the complex South 
East Asian mari t ime economy driven largely by China, but also involved an 
ancient inter-island trading system throughout eastern Indonesia (Junker 2002; 
Suther land 2000). Makassar was notable as being at the intersection of local 
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Sulawesi maritime traffic and inter-island maritime movement through Java, 
Kalimantan, Maluku, Nusa Tenggara and the Philippines, as well as in long 
distance trade with Europe, India and China (Mafiez and Ferse 2010:1) 
(FIGURE 2). Expansion of the trepang industry in the 1 c e n t u r y was based on 
the need to supply growing demand from late Ming Dynasty China. The industry 
for the eastern Indonesian archipelago was centralised through the trading port 
of Makassar (Watson-Andaya 2006:676). During the 18"" and 19'^ centuries 
there were significant shifts in the fortunes of trade, and imports and exports 
that involved the port of Makassar very likely influenced the size, timing and 
composition of the trepang fleets visiting northern Australia (Knaap 2006; 
Mai iezand Ferse 2010; Poelinggomang 1993; Sutherland 2000, 2001, 2010). 
Figure 2. Island South East Asia i l lustrating Macassan links to Australia (after Blair and 
Hall 2013:212; Knaap and Sutherland 2004; Mo rwood and Hobbs 1997:198; 
Russell 2004:8; Sutherland 2000) (map produced by CartoGIS ANU). 
South East Asian trepang commerce is generally considered to be the major 
dnver for any expansion towards the Australian coast by Indonesian seafarers 
largely arising during the 18'^ century (Macknight 2008). On the other hand, 
Grave and McNiven (2013), Mcintosh (2008) and Bowdler (2002) proposed that 
there may have been other economic, political, social, and accidental 
mechanisms that influenced maritime travel to northern Australia and the Torres 
Strait Islands so it is conceivable that the northern coastline of Australia was 
visited prior to the expansion of the trepang industry. Certainly the trade and 
commerce carried out through Makassar involved a high level of complexity and 
was undertaken by multiple ethnic groups (Chinese, Malays, Bugis, Sulawesi 
locals), and considerable volumes of materials of great diversity passed in and 
out of this port (Manez and Ferse 2010; Sutherland 2000, 2001, 2010). Control 
and rights over the volume of trepang flow through Makassar was a very 
lucrative business (Sutherland 2010). According to Sutherland (2000:93), the 
trepang commerce of Makassar expanded greatly during the 18'^ and early 19"" 
centuries, both in volume and value. Sutherland (2000:94) noted that: 
Porcelain, earthenware, metal goods, textiles and knick-knacks from China, 
textiles and later opium from India, were exchanged for trepang and other sea 
and forest products, flowing back to increase both supply and demand in 
maritime communities. The points of connection and supply were not fixed; 
Makassar enjoyed a long period of centrality, but later lost business to 
Singapore and Sulu. Despite such shifts, however, the movement of 
commodities continued, and the long-term effects of trade lay more in the 
structural development of new relationships and needs than in localized 
prosperity or decline. 
Mitchell (1994) researched government customs records and found a declining 
trend in Macassan visitation to Arnhem Land during the 19'^ century which was 
influenced by market fluctuations, domestic crises in China, and introduction of 
customs duties between 1882 and 1906 by Australian governments. Following 
the introduction of the customs levy there was a requirement for Macasssan 
prau captains to obtain documentation from Dutch authorities in l\/lal<assar 
(iVIitchell 1994; Powell 1988) (Figure 3). After 1882, Australian records show 
that there was a significant decrease in trepang fleet numbers and that all the 
fleets that made it to Australia originated from the port of Makassar (Mitchell 
1994:36). Before 1882 there were no regular records kept and it is possible that 
members of crews and/or ships in the trepang fleets originated from other 
destinations in eastern Indonesia, including Sumbawa, Moluccu and Aru, where 
other maritime communities were engaged in trepanging and other commerce. 
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Figure 3. Data i l lustrat ing the f luc tuat ions and decl ine in Macassan v is i tat ion in the IQ"" cen tu ry 
(IVIitchell 1994:36). 
Macassan fleets left for Australia on the trade winds in the early wet season 
travelling via other islands such as Timor. Clark (2006) stated that the 
Macassan sailing, trade and commerce was usually undertaken on a seasonal 
basis, travelling to Melville Island at the start of the season and moving 
eastwards, then returning west to the Coburg Peninsula or Melville Island 
before travelling north again to Sulawesi (see Figures 1 and 2). As the trepang 
harvest was undertaken during a season of storms, monsoon rain and severe 
tropical cyclones, fleets made for the protected embayments of the Arnhem 
Land coast, established base processing camps, and split up to exploit various 
sections of the coastline. While Macassans were noted during the 19'^ century 
in many places along the Arnhem Land coastline, there are very few references 
to their presence in the vicinity of Goulburn Islands and Anuru Bay during the 
1800s. Alfred Searcy recorded only one encounter with Macassans at Goulburn 
Island in 1885 when he '... arrived Goulburn Island 21 January 1885 and found 
three praus which were all found with licences and all regular' (Northern 
Territory Times and Gazette 1885:3). On another occasion he encountered two 
praus operating a dredging canoe from Sims Island located between South 
Goulburn Island and the mainland (Searcy 1909:80). Macknight's (1969:199) 
extensive research of historical records also failed to find any documentary 
reference to Macassans at Anuru Bay. For such a large trepang processing site 
to go unnoticed by Europeans in the 19"^ century is a significant omission in the 
historical record. Therefore it is likely that the use of Anuru Bay as a major 
trepang processing centre may well pre-date the mid-19"^ century European 
expansion and settlement of the region. 
Earthenware in Northern Australia 
The presence of earthenware and ceramic potsherds was noted in early 
anthropological work in Arnhem Land (Berndt 1954; Berndt and Berndt 1947; 
Thomson 1949), with the first anthropological reports of pottery being those of 
Warner (1937). The Berndts' noted that there were large numbers of 
earthenware sherds in coastal Arnhem Land and surrounds, noting references 
to pottery and pottery manufacturing in Indigenous songs, and recording some 
sherds and information about them from their Aboriginal informants (Berndt and 
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Berndt 1947; Berndt 1954). The provenance of the pottery was attributed to the 
port of Makassar, supported by the presence of historically recorded trepang 
processing camps in northeast Arnhem Land. However, according to the 
Berndts, their Aboriginal informants told them that pottery was also produced in 
Arnhem Land with the assistance of the local Indigenous communit ies and 
using material from termite mounds. This claim was refuted by later 
researchers, with petrological studies showing potsherds collected from 
Macassan trepang sites exhibited a distinctive non-Australian geological 
signature (Key 1969; Macknight 1976; Rowley 1997). 
Putting aside the Australian origin hypothesis, there is still significant 
information regarding Indonesian pottery to be gleaned from the Berndts' (1947, 
1954) ethnographic work with the Yolngu at Yirrkala. Aboriginal informants were 
able to identify 62 different aspects of Macassan material culture, activities 
associated with sailing, trepang processing and cooking (Berndt Museum 
records 7152, 7249, 7246, and 7164). Using crayon drawings, Yolngu 
informants recorded detailed descriptions of items that were brought with the 
Macassan trepang fishermen. For example. Drawing 7152 is labelled with the 
following description: 
This drawing depicts in plan view a IVIacassan t repang processing site at Melvi l le 
Bay, near Yirrkala, north-eastern Arnhem Land. Praus are sailing in the large 
harbour, and various Macassan sett lements are shown on the shores. Islands 
are a feature, w i th a central peninsula which was the principal residential area 
of the traders. Here Is a hut built on stilts surrounded by trepang-boi l ing pots, 
the ashes f rom curing fires, a spoon, bottles of l iquor, a length of bamboo, an 
axe and various knives (Berndt Museum records 7152). 
Personal items described by Yolngu informants from Item 7249 included a 
water jug (Boidjung), bamboo containers, bottles, pots (Malara), plates {Bani), 
coloured plates (Lambang) and a flat tray/plate (dendanga). The table below lists 
other language words recorded from items 7246 and 7163 that illustrate 
different types of earthenware vessels were discriminated by the Berndt's 
Yolngu informants, including porcelain plates (i.e. coloured plates) and other 
imported materials (Table 1). The depth of the penetration of Indigenous 
knowledge and use of earthenware Is further supported by Evans (1992:69) 
who published an extensive list of loan words originating from Makassarese, 
Malay, and Bajau. Evans (1992:66-88) found evidence within numerous 
Arnhem Land Indigenous languages loanwords that related to trepang and food 
preparation, including containers. 
Table 1. Further Yolngu words for Macassan pot tery and food- re la ted mater ia l culture 
recorded by the Berndts' (Berndt M u s e u m Collection 7 2 4 6 and 7163 ) . 
General Items Identified Yolngu Word 
earthenware pots for drinking budjung 
bottles (wine/spirit) budalu 
pot (rice cooking) Gawa 
Jug none known 
earthenware jar bodalu, orgarumbal 
iron bucket yimbari 
earthenware pot war! 
coloured plates bani (lambang design) 
Boxes Badi 
Bamboo woiyung 
hard wax, on the stopper of the 
bottle 
Damara 
The first major study of earthenware and ceramics recovered from Macassan 
sites was undertaken by McCarthy and Setzler (1960). They collected 
'hundreds' of earthenware potsherds from Winchelsea Island and various beach 
locations along the east Arnhem Land coastline during the 1948 Anglo 
American Scientific Expedition to Arnhem Land (AASEAL) (Clarke and 
Frederick 2011; Mulvaney 1996). Analysis of a sample of these potsherds 
concluded that they were of a type common across Indonesia and could date 
anywhere from 208 BC to 906 AD (reported in Clarke and Frederick 2011:135). 
No further research has been conducted on the AASEAL pottery, Chinese 
porcelain or stoneware sherds. 
Of the pottery that he excavated from Macassan trepang sites, Macknight 
(1969:290) found the earthenware to derive from common globular, spherical 
pots, including some with additional lids, handles and decorative elements. He 
described the exteriors as smooth and well finished, with the body wall away 
from the rim typically comparatively thin (Macknight 1969:290). Macknight 
(1969:293) also noted the presence of a reddish-brown slip or paint on some 
sherds, though at times weathering made it difficult to distinguish. 
To test the Berndts' theories about Indigenous production in Arnhem Land, 
Macknight (1969:133-138) had Key (1969) undertake a petrological 
examination of the collection. Key (1969) thin-sectioned and examined the 
mineralogy of 20 sherds, but unfortunately, he did not specify from which sites 
they originated. Nineteen of the 20 samples contained the same mineral 
inclusions, all components of andesitic ash: feldspar, pyroxene, brown 
hornblende, biotite and occasional sherds of glass, limonite and rock fragments 
(Key 1969:105). In view of these results, he also confirmed that the 
earthenware was foreign to Australia and suggested that the raw material 
source was consistent with the recent andesitic volcano of Lompobatang in 
southwest Sulawesi (Key 1969). ^ 
' Volcanic activity in Sulawesi has been occurring over the last 45 million years, with 
more vigorous volcanism occurring at 10 mya which dominates the southern arc of 
Sulawesi and its current geological and geomorphological structure (Hall 2009:152). 
Although geologically complex, southern and northern Sulawesi are generally 
considered to be dominated more by volcanism, whereas west Sulawesi emerged from 
different geological processes (Hall 2009:159). Islands to the south of the Java-Sulawesi 
arc are largely formed from Quaternary reefs, providing differentiation in eastern 
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The results also revealed that, while there was mineralogical homogeneity, the 
potsherds differed in the amount of silt within the fabric. Key (1969) proposed 
that, although the earthenware contained the same volcanic temper, there were 
two separate clay types used in pot production. The second type had a 'finer' 
fabric, and is sometimes referred to as 'fine ware' (Rowley 1997). A single 
potsherd contained hornfels, and Key (1969) proposed that this pot was 
possibly obtained en-route to Australia, such as in the Kei Islands.^ Key's 
analysis was largely supported by the only other petrological analysis 
conducted to date, by Rowley (1997:96). 
Rowley (1997:12-15) conducted petrological examination of sherds from two 
earthenware assemblages associated with Macassan stonelines: 500 sherds 
excavated by Ian Crawford from the Tamarinda site in the north Kimberley, and 
481 sherds from Goulburn Island provided to the Berndts by Lazarus Lamilami 
(1974) and now housed in the Berndt Museum. Rowley (1997:12-15) also 
acquired historical sherds dating from the 16'^ 18"" and 19"" centuries from 
southwest Sulawesi from David Bulbeck, in addition to a control sample of 
contemporary pot sherds from Makassar. Rowley (1997:27-28) examined 28 
thin-sections using energy dispersive spectrometer (EDS) microanalysis, 
including clay matrix analysis and production technique analysis, and 74 thin-
sections for temper analysis using a polarising microscope. Rowley (1997) used 
an EDS attached to a scanning electron microscope (SEM) to assess the 
Indonesia between volcanic geologic islands and those dominated by l imestone (Hall 
2009:156). 
^ Historically the Kei Islands were known for pot tery manufactur ing and as suppliers of 
the western Indonesian region (Key 1969:106). 
chemical composit ion of the clay matrix, thus aiding the deciphering process 
between naturally occurring minerals within clay fabric and added mineral 
temper^ 
Rowley's (1997) Goulburn Island results were indicative of the use of volcanic 
andesitic raw material, with two distinct earthenware types distinguished. The 
first contained lithoclasts and discrete crystal grains in varying proportions, 
while the second contained a high frequency of lithoclasts and phenocrysts of 
feldspar and pyroxene, and minute quantities of hornblende, biotite, altered 
biotite, iddingsite and brown clay (Rowley 1997:96). Quartz was noted to be 
present, though was not included in the findings as the mineral source could not 
be used as a diagnostic factor (Rowley 1997:96). Temper analysis of the 
Goulburn Island sherds produced identical mineral signatures to both the 
historical and contemporary Sulawesi control sherds, although the minerals 
differed in quantity and size. Rowley (1997) noted that there were two 
exceptions: sherds G165 and G11 contained finer-grained temper with no 
lithoclasts and only grains of feldspars, pyroxenes and hornblende. She 
suggested that these differences could be a result of vessel production methods 
rather than a different source, and that these sherds might be the same as the 
'fine earthenware' described by Key (1997:150-151). 
Rowley (1997) also analysed ceramic form, decoration and ethnographic 
evidence of potting in Sulawesi to investigate the amount of variability which 
could arise from differences in manufacturing techniques. She concluded that 
the Goulburn Island collection could consist of two distinct types of wares: the 
first using a coarser clay fabric with volcanic andesitic mineral temper 
^ Earthenware is fired at a wide range of temperatures, but usually between 900-
1200°C, determining minimal chemical changes. 
inclusions, and the second using a 'finer' clay fabric but also containing a 
volcanic andesitic mineral temper. She concluded that the sherds in the 
Goulburn Island collection could all derive from Makassar, and that the 
variability in the fabric and in the proportional representation of mineral 
inclusions might result from differences in local source areas for clay collection 
coupled with differences in manufacturing techniques. 
Rowley's pottery from the Kimberley site Tamarinda also fell into two groups. 
The first, Tamarinda Group 1, was friable and porous and had a calcareous 
shell temper and was therefore very distinct from all the volcanic tempered 
earthenware studied. Crawford (1969:345) suggested that this pottery might 
have come from the Kei Islands, however Rowley (1997: 146) thinks the poor 
quality of this pottery makes the Kei Islands an unlikely source. She concludes 
that the clay and temper in this pottery would be compatible with many of the 
islands in Indonesia but whatever the source they demonstrate that the trepang 
fleets using the Tamarinda site acquired pottery manufactured outside 
Makassar. Tamarinda Group 2 was volcanic tempered and while there was 
some variability in this group Rowley thinks it likely that all of these pots were 
sourced from Makassar during the 18"" to 19'^ century based on the 
comparative archaeological assemblage from Sulawesi from that time period 
(1997: 147-49). 
The Malara Site in Anuru Bay 
Anuru Bay is a shallow harbour located approximately 280 km east of Danwin 
on the coast of northwest Arnhem Land (Figure 1). The area mostly comprises 
Quaternary regolith consisting of sand, silt, carbonate sediment and ferruginous 
laterite, the distribution of which reflects the complex environmental evolution of 
the area since sea level stabilisation ca 6000-8000 BP (Needham 1984; Senior 
and Smart 1976; Sweet et al. 1999). The coastal and estuarine plains 
developed mainly on estuarine sediments deposited in drowned river valleys 
and embayments that are seasonally inundated during the annual wet season. 
The bay is surrounded by Holocene sand dunes, sandy spits, rocky 
promontories, claystone cliffs and mangroves. 
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Figure 4. Malara (Anuru Bay A) showing archaeological features and areas of 
investigation in 2009-2010, with Macknight's (1969) map overlaid (map by Jack 
Fenner). 
The Macassan trepang processing site l<nown locally as Malara is located on a 
late Holocene sand and shell grit promontory built-up over a silt-clay rich 
sandstone that outcrops on the point. The northern side of the peninsula is 
fringed by an open sandy beach, while its southern side was formally a sandy 
beach but is now covered by extensive intertidal mangroves (Janelle Stevenson 
pers. comm.). The changeover point between these two environments, at the 
peninsula's furthest western point, is distinguished by a rocky shoal outcrop and 
a tamarind tree. From the water's edge the land transforms to a sand dune 
ridge on a steep incline. Beyond the sand dune to the north is sparsely 
vegetated, with open savannah woodland consisting of eucalypts, low dense 
coastal scrub in places, and with fine medium to tall grasses {Sorghum intrans). 
It is on the south-facing incline of the dune that the Macassan trepang site is 
located. A shell midden lens is present on the crest of the dune, with general 
scatters o^ Anadara granosa and Telescopium telescopium in varying densities 
across the site. 
The site contains a total of 21 trepang processing stonelines, some of which are 
now buried, running in a south-southwesterly to north-northeasterly direction 
(Figure 4). The stonelines comprise parallel lines of heaped and broken 
sandstone boulders, with some secondary lines protruding horizontally from the 
main central line forming 'cooking bays'. The area surrounding the stonelines 
contains a collection of pottery sherds, shell and other faunal remains. Nearby 
Macassan features include stone arrangements, burials, wells, and artefact 
scatters. 
In 1982 archaeologists from the Museum and Art Gallery of the Northern 
Territory flew over the site and reported that the stonelines were visible from the 
air and in an excellent state of preservation (Baker 1984), but since then the site 
has suffered significant surface erosion in places and disturbance fronn feral 
animals, mainly pigs. Malara is in an area where there are high levels of 
contemporary use by local Traditional Owners for fishing, resource gathering 
and camping, with vehicles frequently driven over the western half. It contains a 
moderate density of modern glass, metal and organic debris, which is 
concentrated in the southeast portion of the site. The peninsula can be subject 
to extreme weather, particularly wind and monsoonal rains in the wet season, 
and has very little natural protection from extreme weather events (e.g. Cyclone 
Monica in 2006). This has caused previously sub-surface material to be 
exposed, revealing scatters of potsherds between several of the stone lines. 
Surface Collection Areas A and B and Earthenware Sampling 2008 - 2010 
During the 2008 to 2010 fieldwork a collection of earthenware was made from 
two areas of the Anuru Bay site. Areas, A and B (Figure 5; Table 2). Areas A 
and B were selected using different stonelines as area perimeters, as these 
were the largest and best preserved within the Anuru Bay site complex and a 
considerable amount of surface erosion had uncovered a high quantity of 
potsherds. The method of collection was determined by establishing a gridline 
and conducting transects at 1 m intervals from the south-southwest to north-
northeast. When a potsherd was observed its location was flagged, and the 
square was mapped and visually inspected for additional finds. These areas 
were subsequently marked with a grid square identification number, and all 
sherds within the square were then recorded, bagged and labelled. Collection 
Area A was located between Stonelines 4 and 5. Stoneline 4 is 7 m long with a 
width of 1.3 m. Stoneline 5 is 8.3 m long and has a width of 1.8 m. Stonelines 4 
and 5 are moderately disrupted lines of locally outcropping silt and clay rich 
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sandstone. Collection Area A was 38.18 m^ in size. Area B was selected 
between Stonelines 3 and 4. Stoneline 3 is 8.4 m long with a width of 1.3 m. 
Stoneline 3 is a relatively discrete line of stone, whereas Stoneline 4 is a more 
disrupted linear scatter of stone. Area B measured 83.16 m^ All sherds 
recovered from collection Areas A and B were assigned a sample identification 
of Area-Square-Sequential Sherd Number. 
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Figure B. Malara illustrating stonelines, excavation trenches, and pottery collection Areas A 
and B (IMap by Jack Fenner) 
Table 2. Surface collection of earthenware potsherds. 
Area Area 
Size m^ 
Number of Sherds Density 
Total A 38.18 41 1.07/m^ 
Total B 83.16 47 0.56/m^ 
Total 121.34 88 0.72/m^ 
Pottery Identification Methodology 
Descriptions of form and decoration, categorising finds according to temporal 
chronology, and assessing production and distribution patterns, all form the 
basis for a comprehensive archaeological ceramic analysis, and have been 
completed in several earlier studies (Macknight 1969; Rowley 1997). The 
primary objective for this project was to undertake a preliminary assessment of 
the temper and fabric of the earthenware collection in order to acquire data that 
could aid sherd provenance, offering geographical information on ethnic origin 
of the trepang fleet and trade routes (Veth et al. 2005). The methods to 
undertake a description of pottery form, sherd to vessel identification, and 
subsequent categorisation to provide data on vessel function, production 
technique, and dating followed methods outlined by Gibson and Woods (1997). 
Commonly this also includes reconstructions of vessels using rim sherds and 
conjoining techniques (Orton et. al. 2013), however, the Malara rim fragments 
were too small to attempt this. Another important feature of earthenware is to 
note the whether the core margins are sharp or diffuse (Orton et al 2013:154). 
This provides information about whether oxidised organics were present in the 
clay and whether the earthenware was cooled rapidly in the air after firing 
(Orton et al 2013:154). These are important factors in the analysis of local 
earthenware production in island Indonesia. 
Pottery recovered from Malara was initially classified using the following 
identification principles (after Sinopoli 1991). The individual sherds prepared for 
analysis were inspected using a polarising microscope at magnifications of 25x 
and 40x. Noted information included: 
• A description of fabric observing colour and clay particle size; 
• A description of temper noting inclusions, frequency, size, sorting and 
roundness and, 
• Allotment to a 'preliminary category' according to fabric and temper, 
• Recording tlie sliarpness and diffuseness of core margins 
• Recording of surface features, including decoration, slip and glaze, 
production marks such as moulding, coiling, wheel thrown marks or 
paddle and anvil markings; 
The sherd samples were prepared for microscopy by the truncation of the 
samples using a manual diamond saw. Samples too small for cutting with the 
saw or for subsequent petrographic analysis were rejected, resulting in only 
33.5% of the total of 88 sherds from Area A and B surface collections being 
suitable for analysis. 
Results 
Surface Collections 
The breakdown of the potsherd collection per square is given in Table 3 for total 
surface collections and excavation squares is very small in comparison to the 
amount of earthenware collected by Macknight (1969). The earthenware 
potsherd sample surface collection totalled 88 sherds: 41 from Area A, and 47 
from Area B. A further 65 (623.3g) potsherds were collected within the broad 
site location and located individually located with total station coordinates. 
These sherds helped to give a better understanding of the range of pottery but 
they were not used for subsequent analyses as they were not recovered from a 
controlled sample area. 
Excavation 
The amount of earthenware and other material culture from Malara was 
significantly less abundant and diverse than that recovered by Macknight (1969, 
1976) and consisted mostly of earthenware potsherds (n = 301; 1.3kg) (Table 
3). There were two sherds of blue on white Chinese porcelain (1.9 g) and three 
sherds of stoneware (8.9 g). No glass, beads, metal objects or metal (i.e. lead 
or Iron) fragments were recovered from the excavations or surface collection. A 
silicified sandstone flake, silcrete unifacial point and dolerite flake were the only 
Indigenous artefacts recovered from the excavations. Trench 13 contained the 
highest proportion of the excavated earthenware assemblage. The total amount 
of earthenware recovered from the excavations weighed only 389.4 g (n = 148). 
The excavated earthenware assemblage was highly fragmented, with an 
average potsherd weight of 4.2 g (median 1.8 g; sd 10.45) and a range of 
121.1-0.1 g. 
Table 3. Total earthenware potsherds recovered from excavations and surface 
collection. 
SQUARE No. of sherds Weight (g) 
1 3 4.1 
3 39 91.8 
4 5 47.5 
8 16 60.3 
9 2 44.4 
12 7 29.8 
13 75 106 
SL17 1 5.5 
Surface Finds 65 623.3 
Area A 41 91.2 
Area B 47 196.6 
TOTAL 301 1300.5 
Potsherd Analysis 
The majority of the 148 potsherds from the Malara excavation were small, non-
diagnostic fragments (82.4%). Potsherds that could be identified consisted 
mostly of body (n=25) and rim (n=23) sherds. Only eight sherds displayed 
distinguishable patterns, these being paddle impressions (n=2), line 
impressions (n=1), applied patterns (n=2) and incised lines (n=3). Earthenware 
breakage is likely to have been exacerbated by the contemporary Traditional 
Owner use of the site when compared with the late 1960s. Figure 6 is the 
section profile from Trench 8, which is located in this high traffic area, and 
illustrates areas of soil disturbance compared to the stratigraphy recorded by 
Macknight(1969) . 
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Figure 6. Stratigraphic profile of Trench 8, Malara, illustrating the complexity of the 
sediment profile in areas that were attributed to the processing of trepang (map 
produced by CartoGIS AND). 
The small sherds were considered to be too small for cutting to make the thin 
sections for petrographic analysis. Therefore a surface collection was made in 
two defined areas of the site with the objective to, (1) provide a sample of 
potsherds of larger size, and (2) give a better indication of the variation in the 
sherds discarded at Malara. 
The earthenware sherds in the surface collection varied considerably in weight, 
thickness, and colour. A total of 88 sherds were recovered from surface 
collection areas A and B, with 49 sherds being suitable for thin section analysis. 
The majority of the 88 sherds were non-diagnostic sherd fragments, with only 
eight diagnostic sherds, comprising five rim sherds, two rim and neck sherds, 
and one sherd that featured portions of rim, neck and shoulder. Sherd size 
within this sample ranged from 67.8 g (B-10-37) to 0.5g (B-6-29 and B-3-10). 
Sherd wall thickness ranged from 3mm to 11.6 mm. 
Sherd fabric colour was variable and the collection included a combination of 
sharp and diffused core margins following Orton et al's (2013:154) identification. 
These results demonstrate that pots at the Malara site were fired in both 
oxidising and reducing firing environments, meaning that the amount of oxygen 
contact in the firing was uncontrolled. Sherds B-5-19 and A-8-41 are examples 
from a reduced firing environment, cooled rapidly in air featuring a sharp core 
margin. Sherd A-5-19 is an example of earthenware produced in an oxidised 
firing environment without organics present owing to the lack of a core margin. 
Sherd B-11-43 was also was produced in an oxidising firing environment and 
organics were originally present, but were lost in the firing process and thus this 
sherd features a diffuse core margin (Figure 7). 
Figure 7. Sherd ABB-11-43: an example of an oxidised firing environment with 
organics originally present to produce a diffuse core margin. 
Examination under a polarising microscope suggested that two temper 
categories and two distinct clay fabric types might be represented, initially 
designated as A, B, C i and C2 (Table 4). Thin-sections of 18 sherds (ten from 
Area A and eight from Area B) were examined petrographically to establish the 
nature of the temper (Table 4). These sherds were selected after megascopic 
examination of the whole sherd assemblage using a polarising microscope 
identified them as representative samples of the range of earthenware. Table 4 
indicates the sherd characteristics and the temper types as provisionally 
classif ied by megascop ic examination using a hand lens. 
Table 2. Results from microscopic examination of a sample of Anuru Bay earthenware 
sherds. 
Type Sherd-Temper Type 
Description 
Area A Sample ID Area B Sample ID Microscopic 
Image 
A Thin ware with fine dark 
temper 
ABA-1-1, ABA-8-4 None N/A 
B Thin ware with fine pale 
temper 
ABA-5-19, ABA-6-
24, ABA-7-38 
ABB-1-5, ABB-04-11, 
ABB-4-12 
Figure 8 
CI Coarse ware with pale 
temper 
ABA-2-3, ABA-3-
6, ABA-7-33 
ABB-11-43, ABB-11-44 Figure 9 
C2 Coarse ware rim sherd 
with pale temper 
ABA-4-14, ABA-4-
16 
ABB-1-4, ABB-5-21, 
ABB-5-23, ABB-10-37 
Figure 10 
Figure 8. Sherd ABB-4-11: Category B thin ware with fine pale temper, an example of 
the fine clay fabric identified by Rowley (1998) as 'fine ware'. 
Figure 9. Sherd ABA-2-3: Category CI coarse ware with pale temper and ferro-
magnesium inclusion. 
Figure 10. Sherd ABA-4-16: Category C2 coarse ware rim sherd with pale temper. 
Temper Types and Variation 
Petrographic analysis demonstrates that tempers on all sherds are moderately 
sorted, subrounded to subangular aggregates of andesitic volcanic sand, 
probably of fluvial origin. The only grain types in the temper are volcanic lithic 
fragments (polyminerallic grains internally variable texturally) and mineral grains 
of volcanic derivation, including plagioclase feldspar, pyriboles (pyroxene and 
amphibole) and an opaque iron oxide (probably magnetite). If either quartz 
(reflective of felsic volcanic origin) or olivine (reflective of basaltic volcanic 
origin) are present in the tempers, they must be quite rare, for neither were 
noted during thin-section analysis. 
The only notable mineralogical variance occurs amongst the Type A sherds, in 
which biotite mica is present in trace amounts (noted macroscopically in both 
Type A sherds, and noted microscopically in Sherd ABA-8-4). The biotite mica 
forms only a minor component (presumably rare in Sherd ABA-1-1) of the 
ferromagnesian grain assemblage, which is dominantly clinopyroxene with 
subordinate hornblende and oxyhornblende. The two biotite-bearing tempers 
seem best regarded as outlier variants of a common temper spectrum in the 
Malara sherds. This interpretation is apparently confirmed by the presence of 
isolated flakes of biotite in the temper sands of at least four other Malara sherds 
from both collection areas (i.e. ABA-3-6, ABB-11-43, ABB-11-44, ABB-10-37). 
The tempers of Type B, C i and Cz sherds vary unsystematically in grain size, 
sorting and percentage of temper in relation to clay paste, but form a 
gradational spectrum that is probably related to exact source area and the 
habits of individual potters, but not to different locales of origin. Four Area B 
sherds (ABB-5-21, ABB-5-23, ABB-11-43, ABB-11-44) have tempers that are 
somewhat better sorted and coarser grained than the others, but whether or not 
a slightly different assemblage of vessels were used at Area B as opposed to 
Area A is debatable. There are no systematic differences in the tempers of 
sherds from Areas A and B at the Malara site. 
The compositions of the temper sands confirm that all of the Malara sherds are 
exotic to Australia, but neither confirm nor deny a potential origin from Sulawesi. 
Comparisons to other tempers studied in thin-section by Dickinson confirm, 
however, that the tempers in the Malara collection do not derive from Aru, Kei, 
Banda or Maluku Tengah (Buru, Gorom, the Lease Islands, Seram). The 
differences in ceramic typology and temper grain size demonstrated in Table 4 
do not reflect any systematic generic variations in temper mineralogy that might 
signal different places of sherd origin. The most parsimonious interpretation of 
the temper compositions is that all examined sherds derive from the same 
general locale where generically related fluvial sands of variable texture could 
be collected to serve as temper in the same general ceramic assemblage. 
Summary of the Earthenware Analysis 
With so few diagnostic pieces found amongst the Malara sherds it was not 
possible to compare pot shape or decorative motifs with those of sherds from 
other Arnhem Land collections. The few decorative techniques observed are 
typical of South Sulawesi archaeological earthenware assemblages described 
by Bulbeck and Clune (2003) and unfortunately have been in long use and are 
therefore not reliable indicators for dating the Malara earthenware sherds. Also, 
the number of decorated sherds is far too small to offer a reasonable sample of 
the patterns to analyse. Dickinson did not have a comparative pottery collection 
from South Sulawesi to compare against the Malara sherds so was unable to 
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identify the sherds as definitely from this area. However, his analysis supports 
the conclusion that all sherds were from a single source area and in view of 
their compositional similarity to the Macassan sherds analysed by Rowley 
(1997) this is the likely point of origin for all the pots examined in Anuru Bay. 
Variability in the clay fabric could potentially be a result of manufacturing 
techniques, the technique of the individual potter or slight variation in collection 
locale for the clay, or a combination of these factors. The difference in clay 
fabric is largely textural, with Type A and B containing more silt, and Fabric 
Type C containing less silt and larger, gravel-sized inclusions therefore 
impacting on compaction and hardness. Fabric colour in the Malara surface 
collection is highly variable, suggesting unstable heating environments in a non-
homogeneous manufacturing environment, typical of Indonesian earthenware 
pottery production (Bulbeck and Rowley 2001) and typical of Macassan 
earthenware. This conclusion is substantiated by both historical and 
ethnographic accounts of pottery production in the Indonesian Archipelago. 
Discussion 
Origins of the Anuru Bay Earthenware 
Macknight (1976) and Rowley (1997) proposed that the 'fine earthenware' may 
not be of Macassan origin. Key (1969) suggested that the 'fine earthenware' 
may originate from the Kei Islands, which were renowned historically in the 17'*' 
and 18"" centuries as a major earthenware manufacturing locale in the eastern 
Indonesian archipelago. We can now be certain that, while calcareous tempers 
are found in some of the sherds at Tamarinda and from four other Kimberley 
assemblages indicating an origin point outside South Sulawesi, they are entirely 
absent from the Malara and Goulburn Island assemblages (Bulbeck and Rowley 
2001:65). This indicates that the source of the ear thenware pots on the Arnhem 
Land coast is likely to be exclusively South Sulawesi. 
Bulbeck and Rowley (2001:67) d iscussed in detail the likely origins of 
earthenware procured by the crews of the t repang fleets, suggest ing they 
sought superior earthenware from particular vendors through the port of 
Makassar. As Makassar was an establ ished entrepot linking eastern and 
western Indonesia f rom the early 17'^ century, quality ear thenware from various 
origins should have been available in port at the t ime of the departure of the 
Macassan fleets (Bulbeck and Rowley 2001; Poel inggomang 1993; Suther land 
2000). During the 1700s, Chinese traders were importing earthenware obtained 
in Batavia to Makassar, and also export ing earthenware to other areas around 
the Flores Sea (Knaap 2006:491). Bulbeck and Clune (2003) noted that 
distinctive earthenware designs appear during the Islamic-Colonial period in 
southern Sulawesi. Very few earthenware pots with these distinctive designs, 
however, seem to have made their way to Australia via the Macassan trepang 
fleets, il lustrating a choice by the crews to choose plain or less decorat ive wares 
for their voyages. It is likely that the crews of the trepang fleets could not afford 
such luxury ceramics and porcelains. 
Another consideration in terms of the origin of the earthenware at Malara is to 
draw on historic analogies for the organisation of major marit ime enterpr ises, 
such as whal ing (Hunt 1842; Littlefield 1906; Schultz 1967). Whal ing ships 
general ly amassed the materials, tools and equipment necessary for their work 
at the t ime of depart ing their home port (Hunt 1842; Littlefield 1906; Schul tz 
1967), only stopping at other ports to seek provisions to supplement low stocks 
of perishables, such as occurred at Com in Timor (McWil l iam 2007:1128). 
Therefore it could be expected that t repang fishing fleets would be provisioned 
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with all non-perishables and equipment on leaving the port of Makassar, rather 
than acquiring earthenware en-route. Again, more utilitarian earthenware would 
be chosen because of the high likelihood of breakage, and low use-life 
expectancy during these maritime ventures. 
Implications for Malara Site Use 
Potsherd types indicated uniformity in the overall earthenware assemblage from 
Areas A and B which is consistent with previous analyses of southwest 
Sulawesi earthenware by Bulbeck and Rowley (2001) for the period of the 18"^ 
and 19"" centuries. Based on the amount of earthenware recovered by 
Macknight (1969), the fact that potsherds are still eroding from the site, and 
considering Mitchell's (1994) analysis (Figure 4) of Macassan fleet numbers, it 
can be assumed that Malara must have been occupied intensively in the 18'^ 
century and began to fall out of use by the mid-19"' century. It is also important 
from a social perspective that the fleets occupying, harvesting, and processing 
trepang at Anuru Bay originated from the port of Makassar. Although the 
earthenware does not identify any specific ethnic origin for crews, it is 
demonstrative as a proxy for a strong connection with Makassar and southern 
Sulawesi, and therefore it might be expected that the cultural beliefs of this 
region were pronounced in crew interaction with local Indigenous populations. 
Conclusion 
While macroscopic analysis indicated the presence of two distinct tempers, this 
was not confirmed by the petrological analysis, which suggested Sulawesi as 
the likely, and sole, source of the pottery from Malara. The analysis ruled out 
the possibility of local manufacturing of pottery on the Arnhem Land coast. It 
also demonstrated that there is no presence of fine ware pottery from the Kei 
Islands or other islands to the east of the volcanic belt. We would concur with 
Rowley that the differences noted between individual sherds are likely due to 
local variability within the source material used by the potters in South Sulawesi 
and not to different source islands. Given the reports by Bulbeck and Rowley 
(2001), differences between individual pottery techniques and manufacturing 
styles in Sulawesi have likely contributed to the small amount of variability 
observed in the Malara assemblage. The sample analysed from Anuru Bay 
supports the hypothesis that the earthenware used by the trepang fleet was all 
sourced at Makassar prior to the fleet's departure underlying the specific 
economic nature of the Macassan enterprise. It also strengthens the claim for 
Makassar and southern Sulawesi as the main origin point for trepang fleets 
operating in the Anuru Bay region. 
A n a n n n • • • • • • • • • • 
Fieldwork was undertaken by Daryl Wesley and Sue O'Connor for the ARC-
funded project "Baijini, Macassans, Balanda, and Bininj: Defining the 
Indigenous Past of Arnhem Land through Culture Contact" (LP0882985) with 
contributions from the Linkage Partners Bushfires Council NT and 
Commonwealth Department Sustainability, Environment Heritage and Water. 
The authors would like to thank Traditional Owners Ronald Lamilami and his 
family for their support, guidance and enthusiasm throughout fieldwork from 
2008 to 2010. Dr Jack Fenner (Australian National University) provided the 
mapping of the Malara (Anuru Bay A site). We would like to acknowledge Dr 
Janelle Stevenson (ANU) for providing information regarding the geomorphic 
history of Anuru Bay. Also our Flinders University collaborators Dr Jennifer 
McKinnon, Jason Raupp, and students assisted with excavations and 
magnetometer field survey and advice on maritime fishing and whaling. Tony 
Barham (ANU) organised Masters of Archaeological Science ARCH8002 field 
participants. Grateful thanks for assistance from Australian National University 
student volunteers, as well as volunteers from the University of Queensland, 
Heritage Conservation Branch, Department of Natural Resources, Environment, 
Arts, and Sport and abroad. Thanks are also due to Katherine Seikel; Mirani 
Litster, and Melissa Hetherington (ANU) for laboratory supervision and ANU 
undergraduate student volunteers for sorting the excavated materials. The 
North Australia Research Unit (ANU) in Danwin supported the project with a 
base of operations for the fieldwork in the Northern Territory. The authors would 
like to thank Sally Brockwell (ANU) for providing comments on drafts of the 
paper. 
References 
Baker, R. 1984 Macassan Site Survey and Bibliography. Unpublished report prepared 
for the Museum and Art Galleries of the Northern Territory, Darwin. 
Berndt Museum Records 7152, 7249, 7246, and 7164 
Berndt, R.M. 1954 Pottery in Arnhem Land. Man 54:163-164. 
Berndt, R.M. and C.H. Berndt 1947 Discovery of pottery in north eastern Arnhem Land. 
The Journal of the Royal Anthropological Institute of Great Britain and Ireland 
7(2): 133-138. 
Berndt, R.M. and C.H. Berndt 1954 Arnhem Land: Its History and its People. 
Melbourne: FW Cheshire. 
Blair, S. and N. Hall 2013 Travelling the 'Malay Road': Recognising the heritage 
significance of the Macassan maritime trade route. In M. Clark and S. May (eds), 
Macassan History and Heritage: Journeys, Encounters and Influences, pp.205-
226. Terra Australis 29. Canberra: ANU E Press. 
Bow^dler, S. 2002 Hunters and traders in northern Australia. Forager-traders in South 
and Southeast Asia: Long-term histories. In K.D. Morrison and L.L. Junker 
(eds), Forager-Traders in South and Southeast Asia: Long-Term Histories, 
pp.167-184. Cambridge: Cambridge University Press. 
Bulbeck, F.D. and B. Rowley 2001 Macassans and their pots in northern Australia. In 
C. Fredericksen and I. Walters (eds). Altered States: Material Culture 
Transformations in the Arafura Region, pp.55-74. Darwin: Charles Darwin 
University Press. 
Bulbeck, F.D. and G. Clune 2003 Macassar historical decorated earthenwares: 
Preliminary chronology and Bajau connections. In J. Miksic (ed.). Earthenware in 
Southeast Asia, pp.890-102. Singapore: Singapore University Press. 
Clark, P. 2006 Monsoon traders lost on the northern Australian coast—historical 
evidence for their existence. Unpublished paper presented at the 18'^ Congress of 
the Indo-Pacific Prehistory Association, Manila, Philippines, 20-26 March. 
Clark, M.A. and S.K. May 2013 Macassan History and Heritage: Journeys, Encounters 
and Influences, Canberra, ANU Press. 
Clarke, A. 1994 Winds of Change: An Archaeology of Contact in the Groote Eyiandt 
Archipelago, Northern Australia. Unpublished PhD thesis. School of Anthropology 
and Archaeology, The Faculties, The Australian National University, Canberra. 
Clarke, A. 2000 Time, tradition and transformations: The negotiation of cross-cultural 
engagements on Groote Eyiandt, northern Australia. In R. Torrence and A Clarke 
(eds). The Archaeology of Difference: Negotiating Cross-Cultural 
Engagements in Oceania, pp. 142-181. London: Routledge. 
Clarke, A. and U. Frederick 2011 Making a sea change: Rock art, archaeology and the 
enduring legacy of Frederick McCarthy's research on Groote Eyiandt. In M. 
Thomas and M. Neale (eds), E ploring the Legacy of the CDJO Arnhem Land 
E pedition, pp. 135-155. Canberra: ANU E Press. 
Crawford, I. 1969. Late prehistoric changes in Aboriginal cultures in Kimberley, 
Western Australia. Unpubl ished PhD thesis, Institute of Archaeology, London, 
University of London. 
Evans, N. 1992 Macassan loanwords in top end languages. Australian Journal of 
Linguistics 12(1 ):45-91. 
Ganter, R. 2003 China and the beginning of Australian history. The Great Circle 
25(1) :3-19. 
Ganter, R. 2006 Turning the map upside down. History Compass 4(1) :26-35. 
Gibson, A. and A. Woods 1997 Prehistoric Pottery for the Archaeologist (2"" ed.). 
London: Leicester University Press. 
Grave, P. and I.J. McNiven 2013 Geochemical provenience of 16"'-19"' century CE 
Asian ceramics from Torres Strait, northeast Australia. Journal of Archaeological 
Science 40(12) :4538-4551. 
Hall, R. 2009 Southeast Asia's changing palaeogeography. Blumea 54:148-161. 
Hunt, F. 1842 Hunts H/lerchants Maga ine and Commercial Re lew. New York: 
Freeman Hunt. 
Junker, L.L. 2002 Economic specialisation and inter-ethnic trade between foragers and 
farmers in the prehispanic Philippines. In K.D. Morrison and L.L. Junker 
(eds), Forager-Traders in South and Southeast Asia: Long-Term Histories, 
pp.203-241. Cambridge: Cambridge University Press. 
Key, C. 1969 Archaeological pottery in Arnhem Land. Archaeology in Oceania 4 : 103 -
106. 
Knaap, G. 2006 All about money: Maritime trade in Makassar and west Java, around 
1775. Journal of the Economic and Social History of the Orient 49(4) :482-508. 
Knaap, G. and H. Sutherland 2004 Monsoon Traders, Ships, Slippers and 
Commodities in Eighteenth-Century Ma assar Leiden: KITLV Press. 
Lamilami, L. 1974 Lamilami Spea^CThe Cry • ent Dp: A Story of the People of 
Goul urn Islands, North Australia. Sydney: Ure Smith. 
Littlefield, L.A. 1906 Fitting out a whaler. The Old Dartmouth Historical S etches 14 :4-
13. 
Macknight, C.C. 1969 The Macassans: A Study of the Early Trepang Industry along the 
Northern Territory Coast. Unpublished PhD thesis. School of Archaeology and 
Anthropology, The Faculties, The Australian National University, Canberra. 
Macknight, C.C. 1972 Macassans and Aborigines. Ocean/a 42(4) :283-321. 
Macknight, C . C . I 973 The nature of early marit ime trade: Some points of analogy from 
the eastern part of the Indonesian Archipelago. • orld Archaeology 5(2):^98-208. 
182 
Macknight, C.C. 1976 The Doyage to Marege Macassan Trepangers in Northern 
Australia. Melbourne: Melbourne University Press. 
Macknight, C.C. 1986 Macassans and the Aboriginal past. Archaeology in Oceania 
21:69-75. 
Macknight, C.C. 2008 Harvesting the memory: Open beaches in Makassar and 
Arnhem Land. In P. Veth, P. Sutton and M. Neale (eds), Strangers on the Shore: 
Early Coastal Contacts in Australia, pp. 133-148. Canberra: National Museum of 
Australia. 
Macknight, C.C. 2013 Studying trepangers. In M. Clark and S. May (eds), Macassan 
History and Heritage: Journeys, Encounters and Influences, pp. 1 9 ^ 0 . Terra 
Australis 29. Canberra: ANU E Press. 
McCarthy, F.D. and F.M. Setzler 1960 The Archaeology of Arnhem Land Sydney: 
Australian Museum. 
Mcintosh, I.S. 2008 Pre-Macassans at Dholtji? Exploring one of northeast Arnhem 
Land's great conundrums. In P. Veth, P. Sutton and M. Neale (eds). Strangers on 
the Shore: Early coastal Contacts in Australia, pp. 161-185. Canberra: National 
Museum of Australia. 
McWilliam, A. 2007 Harbouring traditions in East Timor: Marglnality in a lowland 
entrepot. Modern Asian Studies 41 (6): 1113. 
Manez, K.S. and S.C. Ferse 2010 The history of Makassan trepang fishing and trade 
PloSOne 5(6):e11346. 
<http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0011346> 
May, S.K., P.S.C. Tagon, D. Wesley and M. Travers 2010 Painting history: Indigenous 
observations and depictions of the 'Other' in north western Arnhem Land, 
Australia. Australian Archaeology 71:57-65. 
Mitchell, S. 1994 Culture Contact and Indigenous Economies on the Coburg Peninsula, 
Northwestern Arnhem Land. Unpublished PhD thesis. Department of 
Anthropology , Northern Territory University, Danwin. 
Mitchell, S. 1996 Dugongs and dugouts, sharptacks and shellbacks: Macassan contact 
and Aboriginal marine hunting on the Coburg Peninsula, northwestern Arnhem 
Land. Bulletin of the Indo-Pacific Prehistory Association 2(15): 181-191. 
Morwood, M.J. and D.R. Hobbs 1997 The Asian connection: Preliminary report on 
Indonesian trepang sites on the Kimberley coast, NW Australia Archaeoloav in 
Oceama 32:197-206. 
Mulvaney, D.J. 1996 Musing amidst the ruins. Australasian Historical Society 14:3-8 
Mulvaney D.J. and J. Kamminga 1999 Prehistory of Australia. Sydney: Allen and 
Unwin. 
Needham, R.S. AlligatorRi er. Northern TerritoryjaajjajjGeologlcal Seriesn 
E planatory Notes SD • • - • Canberra: Bureau of Mineral Resources, Geology 
and Geophysics Australia. 
Northern Territory Times and Gazette 1885 Tlie cruise of the 'Palmerston'. 7 March, 
p.3. Accessed 14 November 2013 at <http://nla.gov.au/nla.news-article3157269>. 
Orton, C., P. Tyers and A. Vince 20^3 Pottery in Archaeology ed.). Cambridge 
Manuals in Archaeology New York: Cambridge University Press. 
Poelinggomang, E.L. 1993 The Dutch trade policy and its impact on Makassar's trade. 
Re iew of Indonesian and Malaysian Affairs 27:61-76. 
Powell, A. 1988 Far Country: A Short History of the Northern Territory. Carlton: 
Melbourne University Press. 
Rowley, B. 1997 The Makassar Connection: A Descriptive Analysis and Comparison of 
Macassan and Makassar Earthenwares. Unpublished BA (Hons) thesis. Centre for 
Archaeology, University of Western Australia, Crawley. 
Russell, D. 2004 Aboriginal-Makassan in the eighteenth and nineteenth centuries in 
northern Australia and contemporary sea rights claims. Australian A original 
Studies 2004(1 ):3-17. 
Schultz, C.R. 1967 Costs of constructing and outfitting the ship Charles • ^Morgan, 
1840-1841. The Business History Re ;ew/41(2):198-216. 
Searcy, A. 1909 In Australian Tropics. London: George Robertson. 
Senior, B.R. and P.G. Smart 1976 Co ourg Peninsula-Mel ille Island, Northern 
Territory, JOilinLD Geological Series E planatory Notes. Canberra: Bureau of 
Mineral Resources. 
Sinopoll, C.M. 1991 Approaches to Archaeological Ceramics. New York: Plenum 
Press. 
Sunter, G. 1937 Ad entures of a Trepang Fisher A Record without Romance. London: 
Hurst and Blackett. 
Sutherland, H. 2000 Trepang and wangkang: The China trade of eighteenth century 
Makassar ca 1720s-1840s. In R. Tol, K. van Dijk and G. Acciaioli (eds), Authority 
and Enterprise among the Peoples of South Sulawesi, pp.451-472. Leiden: KITLV 
Press. 
Sutherland, H. 2001 The Makassar Malays: Adaptation and identity, ca 1660-1790. 
Journal of Southeast Asian Studies 32(3):397^22. 
Sutherland, H. 2010 Treacherous translators and improvident paupers: Perception and 
practice in Dutch Makassar, eighteenth and nineteenth centuries. Journal of the 
Economic and Social History of the Orient 53(1-2):1-2. 
Sweet, I P., A.T. Brakel, D.J. Rawlings, P.W. Haines, K.A. Plumb and A.S. Wygralak 
1999 Mount Marum a. Northern Territory, Q-mq ••• Geological Series 
E planatory Notes. Canberra: Bureau of Mineral Resources. 
Ta?on, P.S.C., S.K. May, S. Fallon, M. Travers, D. Wesley and R. Lamilami 2010 A 
minimum age for early depictions of southeast Asian praus in the rock art of 
Arnhem Land, Northern Territory. Australian Archaeology 71:1-10. 
Theden-RingI, F., J.N. Fenner, D. Wesley and R. Lamilami 2011 Buried on foreign 
sliores: Isotope analysis of the origin of human remains recovered from a 
Macassan site in Arnhem Land. Australian Archaeology 73:41-48. 
Thomson, D. 1949 Economic Structure and the Ceremonial E change Cycle in Arnhem 
Land. Melbourne: Macmillan. 
Trudgen, R. 2000 0 hy n arriors Lie Down and Die. Darwin: Aboriginal Resource and 
Development Services. 
Veth, P., M. Spriggs, S. O'Connor and A.D. Saleh 2005 Wangll Midden: A late 
prehistoric site, with remarks on ethnographic pottery making. In S. O'Connor, M. 
Spriggs and P. Veth (eds). The Archaeology of the Aru Islands, Eastern Indonesia, 
pp.5-12. Terra Australis 22. Canberra: AND E Press. 
Warner, W.L. 1932 Malay influence on Aboriginal cultures of north eastern Arnhem 
Land. Oceania 2 :476^95. 
Warner, W.L. 1937 A BlacDCi ilisation: A Social Study of an Australian Tri e. New 
York: Harper and Brothers. 
Watson-Andaya, B.W. 2006 Oceans unbounded: Transversing Asia across 'Area 
Studies'. The Journal of Asian Studies 65(4):669-690. 
Wesley, D., J. McKinnon and J. Raupp 2012 Sails set in stone: A technological 
analysis of non-Indigenous watercraft rock art paintings in north western Arnhem 
Land. Journal of Maritime Archaeology 7{2):245-269. 
"Smal l , Ind iv idual ly Nondescr ip t , and Easi ly Ove r looked" : The s ign i f i cance of 
con tac t beads f r om rockshe l ters in the Wel l ing ton Range, nor th wes te rn 
A r n h e m Land. 
Authors: Daryl Wesley and Mirani Litster 
Publication: Australian Archaeology 
Current status: Accepted 
Coordinated and conducted the excavation and survey of Wellington Range archaeological 
sites Djulirri, Malarrak 1 and 4, and Maliw^aw/a (Bald Rock complex) for fieldwork during 2008 
to 2010. Collated all excavation and survey data for further analysis. Undertook basic 
classification of the archaeological assemblages from these sites. With the other author 
composed the overall research question and continuing line of discussion. Developed the 
hybrid economy model framework to be applied in this paper. Undertook background 
research on ethnography and the archaeology of beads in Arnhem Land and Australia. 
Compiled site descriptions, excavation methods, radiocarbon dating analysis and context of 
the finds. Worked with the second author to classify the bead assemblage in the laboratory. 
Co-contributed to the development of the discussion and conclusion of this research paper. 
Signed:... 
Mr. Daryl Wesley 
Worked with other author to develop the research question. Contributed background 
research on beads in Australian and world archaeological, ethnographic, and historical 
contexts. Developed appropriate methodology for bead classification system for the 
Wellington Range assemblage and undertook consultations with small finds and bead 
experts. Undertook cataloguing, classification, and provenance of the bead assemblage. 
Developed the discussion of the bead assemblage based on these results. Co-contributed to 
the development of the discussion and conclusion. Copy editing and preparation of the 
paper for publication. 
Signed: 
Ms. Mirani Litster 
"Small, Individually nondescript, and easily overlooked": Contact beads 
from north western Arnhem Land in an Indigenous-Macassan-European 
hybrid economy 
(Title courtesy of Peter Francis Jr 1989:19) 
Abstract 
This paper examines the interactions between Indigenous Traditional Owners, 
Macassan trepangers, and European settlers in north western Arnhem Land. 
The recovery of an assemblage of beads from six Indigenous archaeological 
sites within the Manganowal estate (Djulirri, Malarrak 1, Malarrak 4, Bald Rock 
1, Bald Rock 2 and Bald Rock 3) in the Wellington Range, supports the case for 
the introduction of glass beads to Arnhem Land in the pre-Mission era context. 
We present descriptions of one stone and 28 glass beads/bead fragments and 
examine the significance of the exchange of these items and how they became 
incorporated into existing Indigenous cultural systems. This archaeological 
evidence is assessed in concert with the historical, ethnographic, linguistic, and 
anthropological records. We interpret this within the framework of an hybrid 
economy model (Altman 2001, 2006, 2007) which establishes the presence of 
an operating hybrid economy between Indigenous people, Europeans and 
Macassans. 
Introduction 
It is a convenient colonial discourse within archaeology to imply that Indigenous 
people were passive participants, who lacked the ability to negotiate with, and 
enforce rules about the nature of their engagements with others. This has 
sometimes been the case with studies into Macassan trepang fishing in 
northern Australian waters (Bednarik 2013:42-44). However, many historical 
examples exist to demonstrate the interaction was conducted on their own 
terms and within their own normative traditions (c.f. Keen 2010). Such research 
illustrates that Indigenous people were far from passive economic participants, 
developing complex methods of interaction so as to allow the maintenance of 
customary systems. Anthropological studies of contemporary Indigenous 
communities in Arnhem Land have led to the development of an hybrid 
economy model of Indigenous engagement (Altman 2001, 2003, 2005, 2006, 
2007, 2009). Altman puts forward a strong case for the model as a method for 
assessing the interaction between Indigenous communities and non-customary 
economies from state and market based sectors. This therefore provides a 
compelling basis through which to explore interpretations of Indigenous 
interactions with Macassan fishermen, and later European settlers during past 
culture contact periods in Arnhem Land. 
Australian archaeology in recent decades has refocussed the objectives of 
assessing the nature of culture contact between Indigenous and settler 
societies to avoid ethnocentricity, unidirectional models and colonial bias (c.f. 
McNiven and Russell 2002; Paterson 2010, 2011; Silliman 2001). Currently, the 
contact period between Indigenous people, Europeans and South East Asian 
people in the Northern Territory is considered to occur post AD 1720 with more 
recent studies suggesting a longer timeframe extending into the 17'^ Century 
(Clarke 1994; Macknight 1969; Mitchell 1994; Tagon et al. 2010; Theden-RingI 
et al. 2011). Previous explorations into the extent and nature of culture contact 
between Aboriginal people and Macassans in northern Australia have included 
studies of economic resources (Clarke 1994; Mitchell 1994), skeletal material 
(Macknight and Thome 1968; Theden-RingI et al. 2011), ceramics (Grave and 
McNiven 2013) and rock art (May et al. 2010; Ta?on et al. 2010; Wesley et al. 
2012). To further investigate this issue, research was carried out by one of the 
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authors (DW) at Anuru Bay (a major trepang processing site) and nearby 
rockslielter sites in the Wellington Range (Figure 1). 
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Figure 1. Anuru Bay and other archaeological sites in the Wellington Range, Arnhem Land, 
discussed in this paper. 
Watson-Andaya (2006:675) noted that one of the most effective means of 
tracking cultural interactions in history is through a consideration of trade and 
material culture. Macknight (2013:27) remains sceptical that archaeology will be 
able to answer such questions regarding interaction between Macassan 
trepangers and Aboriginal people. Contra to Macknight's (2013:26-28) position 
regarding the difficulty of using archaeological as a means to elaborate on 
Indigenous-Macassan interaction, the recovery of 'contact beads' (defined here 
as those introduced to Indigenous people by settlers or traders) from the 
Wellington Range archaeological sites provides supporting evidence of 
Macassan-lndigenous-European interactions. Beads are suggested to have 
comprised just one material culture item in a wider inventory of Macassan-
lndigenous-European exchanges in the historical literature (Barrkmann 2010; 
Blair and Hall 2013:210; Clark and May 2013; MacKnight 1976; Mitchell 
1994:98-100; Paterson 2010:168; Powell 1982:35-36); however, to date they 
have received little attention. In fact, Russell states that 'In the absence of 
unambiguous trade goods (such as glass beads) we are greatly hampered in 
studying the impact of contact on Australian Aboriginal culture' (2005:45). 
Therefore, this study presents a preliminary analysis of the Wellington Range 
beads, drawing on Altman's (2001, 2003, 2005, 2006; 2007, 2009) Indigenous 
hybrid economy model to explore their implications for our understandings of 
culture-contact in northern Australia. 
Understanding Exchange: A Hybrid Economy Model for Western Arnhenn Land 
Various models for examining activity in archaeological contexts have been 
drawn from anthropological models i.e. human ecology (see Butzer 1982; 
Jochim 1981, 1982; Steward 1938, 2006; Thomas 1973, 1989). Here we 
introduce an economic model based on contemporary studies of Indigenous 
economy and society by Altman (2001, 2003, 2005, 2006, 2007,2009). Altman's 
research into contemporary Indigenous economies in northern Australia 
developed a hybrid economy model as an 'analytical construct for the 
assessment of the particularities of any one situation and the linkages between 
the market, the state and the customary components of the economy' 
(2006:36). This model has also been used to provide a robust explanatory 
framework for Indigenous culture contact behaviour represented in the historical 
record (c.f. Keen 2010). It emphasises Indigenous customary economic activity 
and how this inputs into market economic activity. It further highlights the 
significant contribution made by Indigenous people, which often remains 
unquantified and unrecognised in assessments of mainstream economies in 
northern Australia (Curcliin 2013:16-18). 
Altman's (2001, 2006, 2007) frameworl< is based on a three sector approach 
consisting of customary, marl<et and state sectors emphasising the individuality 
of Indigenous responses in any given case study. Altman (2006:36) explicitly 
states that the linkages and interdependencies that arise between the groups 
involved in culture contact are complicated and influenced by these market, 
political, and social forces. Therefore the social, behavioural, and economic 
outcomes for Indigenous communities in Arnhem Land were greatly influenced 
by their own customary practices in these interactions. Although the model is 
based on contemporary observations, we argue it is equally applicable to the 
pre- and post-colonial periods (c.f. Keen 2010), when customary Indigenous 
communities interacted with various market (Macassan and European) and 
state (European) sectors. 
The operating mechanisms of each sector from the hybrid economy model as 
applied to the western Arnhem Land culture contact situation are further 
explained here. Customary Indigenous society is governed by a complex set of 
beliefs that determine land tenure, kinship, and spiritual affiliation. Macassan 
interests in northern Australia were related to the seasonal exploitation of 
offshore natural resources, with the need for access to localised onshore areas 
for processing and limited re-provisioning—it is even possible they considered 
Australia a part of their sphere of influence and therefore that they were entitled 
to exploit local resources (Macknight 1969; Mcintosh 2008). European 
influences comprised a mixture of state and economic factors, with the 
imposition of colonial governance and introduction of settler economies. In 
addition to each sector being governed by different economic modes, they also 
displayed very different social, religious, property ownership, and governance 
conventions. These beliefs, rules, and desires obviously had a direct impact on 
how contact proceeded and developed, resulting in a complicated set of 
circumstances influenced by market, political, and social forces that did not 
result In simple one-way interaction (Altman 2006:36). These interactions 
correspond to a set of complex phases of contact history, being characterized 
by several discrete, but overlapping, periods, each with distinctive material 
culture and potential economic influences. 
The social, behavioural, and economic outcomes for Indigenous communities in 
Arnhem Land during the contact period should result in archaeologically 
reflected economic and behavioural changes. Indeed, this has previously been 
demonstrated to be the case on the Cobourg Peninsula (Mitchell 1994, 1996) 
and Groote Eyiandt (Clarke 1994) (see also Berndt and Berndt 1954; Mcintosh 
1996a, 1996b, 2006, 2008; Thomson 1949; Warner 1932, 1937). Although the 
issue of sustained Macassan contact with the same groups of Aboriginal people 
on an annual basis has not been effectively demonstrated, researched or 
explained (Peterson 2003). The Wellington Range provides a significant 
research area to explore these questions, owing to the close proximity to the 
known trepang processing site at Anuru Bay. Additionally, the Manganowal 
Traditional Owners can demonstrate a meaningful connection to Macassan and 
later European groups in the area (Lamilami 1974). In the late 19th Century, 
Lamilami's (1974) Uncle went to Sulawesi (or Manggadjara as it is known in 
Mawng). Lamilami (1974) also lists Macassan words that are used in the 
Mawng language and a number of other accounts that relate to the Macassans 
regarding reciprocity, celebration, and interaction between Macassans and 
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Manganowal people (Lamilami 1974). Lamilami's sister, Mondalmi, told of how 
their father had worked for the Macassans collecting trepang (Berndt 1986). 
Therefore the traditional country of the Manganowal clan provides an excellent 
region to chart such responses through material culture changes evident in the 
archaeological sites of the Wellington Range. 
Macassan Trepangers in Marege': Interaction between Sulawesi and 
Australia 
The nature of the trepang industry in Sulawesi and the exploitation of northern 
Australian (Marege') stocks of the resource have been discussed in great detail 
in the literature. Figure 2 illustrates the main centres of trade from island South 
East Asia involved in this industry (Berndt and Berndt 1954; Bowdler 2002; 
Bulbeck and Rowley 2001; Clarke 1994, 2000; Ganter 2003, 2006; Macknight 
1969, 1972, 1973, 1976, 1986, 2008; Manez and Ferse 2010; Mitchell 1994, 
1996; Rowley 1997; Russell 2004; Sutherland 2000; Trudgen 2000; Warner 
1932, 1937). However, the timing of the first Macassan visits to Australia 
remains a continuing source of debate (see Macknight 1976, 2013; May et al. 
2010; Ta?on et al. 2010; Theden-RingI et al. 2011), though it is clear that these 
visits occurred more frequently from the late 1700s to satisfy the increasing 
demands from Chinese markets (Macknight 2013). Alongside the extraction of 
trepang, other opportunistic exchanges occurred, involving the transfer of 
Indonesian products such as cloth, tamarind fruit, dugout canoes, iron, glass, 
beads, ceramics, rice and drugs (including alcohol, betel nut, opium and 
tobacco) and Australian products including ironwood, cypress pine, 
sandalwood, pearls and pearl shell, buffalo horns, and hawksbill turtle shell 
(Barrkmann 2010; Blair and Hall 2013:210; Clark and May 2013; Dreyfuss and 
Dhulumburrk 1980:14-15; MacKnight 1976; Mitchell 1994:98-100; Paterson 
2010:168; Powell 1982:35-36). 
Beads made from a variety of materials and from many sources were available 
in Sulawesi during this period; however, of particular relevance to this research 
was the presence of European glass beads in the area. During the 17'^ and 18"" 
centuries European glass beads slowly filtered into the islands; however, those 
recovered in the area tend to be of 19"" century types (Francis 2002:171). The 
influx of European beads in the region accelerated in the 20"" century, with a 
total of 69% of beads traded from Singapore being of a European origin by 
1922. The influx of Czech products contributed to this proliferation, and there 
was also an increase in Japanese beads in the area (Francis 1996:4, 
2002:171). Though not locally considered prestige items in Sulawesi (David 
Bulbeck pers. comm. October 2013), glass beads were incorporated into local 
material culture, particularly head-dresses consisting largely of drawn glass 
beads worn ceremonially by women (Departmen Pendidikan dan Kebudayan 
1997:124, 165, 221). Other beaded materials of relevance include necklaces 
and belts, items that were present throughout South-East Asia (Departmen 
Pendidikan Nasional, Bagian Proyek Pembinaan Permuseuman Irian Jaya 
2000:12; Departemen Pendidikan Dan Kebudayaan 1997:16). 
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Figure 2. Island South East Asia i l lustrating Macassan linl<s to Australia, discussed in this paper 
(after Blair and Hall 2013:212; Morwood and Hobbs 1997:198; Russell 2004:8; Sutherland 
2000). 
While beads are often included in the lists of commodities that Macassans 
brought to Arnhem Land (e.g. Altman 1979; Berndt 1951; Berndt and Berndt 
1954; Breen 2008; Clark and May 2013; Dewar 1995; Macknight 1972; Mitchell 
1994, 1996; McCarthy and Setzler 1960; McQueen 2010), the original sources 
for these claims appear to be Indigenous oral traditions cited by a handful of 
early ethnographers, most notably Thomson (1949), Warner (1932), and Berndt 
and Berndt (1954). The first explicit linking of beads with Macassans in the 
ethnographic literature was by Thomson, who visited Arnhem Land from 1932. 
He indicated that beads, belts and string were initially introduced to eastern 
Arnhem Land by Macassans (Thomson 1949:86). Mitchell (1994:115) 
conducted a thorough review of the relevant 19"" century historical literature for 
trade commodities in northern Australia and could not find any direct European 
observation of a trade in beads. However, the use of beads by Macassans to 
gain access to marine territories and for labour exchange is not li istorically 
documented. Indeed, the lack of historical evidence for any such labour 
exchange arrangements was clearly demonstrated in the Croker Island Native 
Title claim (Peterson 2003). 
Examining the linguistic evidence provides further clues to the nature of the 
Macassan trade in beads. The presence of the Makassarese words for bead, 
'manik-manik' and jewellery, 'manimani', as loan words in Arnhem Land 
Aboriginal languages in the form of 'mani mani' (bead) and, 'ammanimani' 
(necklace), suggests a potential Macassan introduction or exchange (Evans 
1992:76). This linguistic evidence is probably the strongest indicator that glass 
beads or beaded necklaces and chokers have been brought to Australia from 
Sulawesi as part of the goods for trade with Indigenous groups in Arnhem Land. 
Indigenous Dse oDDeads in Australia: Continuing Traditions and Material 
Transitions 
It is important to emphasise that the use of introduced contact beads did not 
occur in a material culture vacuum in Australia as the use of such items for 
personal adornment has a Pleistocene antiquity (Balme and Morse 2006; 
Habgood and Franklin 2008, 2011; Hiscock 2008; Feary 1996; McAdam 2009; 
Morse 1993; Pretty 1977). Whilst more direct dating of organic beads will 
eventuate in a more refined understanding of early bead use in Australia, the 
earliest evidence comes from the Mandu Mandu Creek rockshelter in the Cape 
Range peninsula. Western Australia where Conus sp. beads were found in 
layers dated to > 32,000 years BP (Morse 1993). Ten tusk shell beads have 
also been found at Riwi in the Kimberley (of the families Dentali idae, 
Fustiariidae and Laevidentali idae), Western Australia and are associated with 
deposits dated to approximately 30,000 years BP (Balme and Morse 2006). 
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These beads were distributed inland for hundreds of kilometres, strengthening 
the argument that these were significant items (Balme and Morse 2006). Late 
Pleistocene evidence for beads has also been established from Devil's Lair with 
three macropod bone beads recovered from layers dated from between 12,000 
- 19,000 years BP (Dortch 1979:39; 1980), Bead use continued during the 
Holocene, with evidence emerging from a number of sites (Habgood and 
Franklin 2008; Pate 2006). The presence of beaded objects has been 
suggested in Australian rock art studies, although not dated. McAdam (2009:97-
102) discussed the likelihood of beaded objects being depicted in Australian 
rock art and cites a number of examples from the Kimberley, Western Australia 
to Arnhem Land, Northern Territory. Arnhem Land has a great deal of material 
culture depicted with anthropomorphic figures. Chaloupka (1993:233) has also 
documented stencils of objects in Arnhem Land rock art that he posits are likely 
to be necklace or choker type objects. 
The ethnographic record also reveals information concerning more recent 
usage of organic beads. McAdam (2009:227,353) reported from the 
examination of 1007 historical objects from museum collections that organic 
beads were made from shell, bone, grass, reeds, and teeth to produce an 
extraordinary variety of material culture items in the 19"^ and 20"" centuries. She 
(2009:382) also concluded that beaded items were multi-functional, dependent 
of kinship, gender, and age, and were part of a complex customary value and 
status system. Contemporary Indigenous production of beads continues to 
utilise the same resources as documented by McAdam (Simak 2007). Simak 
(2007:5) provides a long list of contemporary source materials for use as beads 
including a high diversity of different species of shells, grasses, reeds, plant 
seeds, nuts, dried fruit, and vertebrae. Simak (2007) reveals that objects (i.e. 
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necklaces) made from these beads are afforded a very high level of traditional 
significance across many different Indigenous groups in Australia. Therefore 
beaded items have had profound traditional significance in Aboriginal culture 
from the Pleistocene to the present. 
Early European interactions were noted to involve the exchange of beaded 
items, which likely became incorporated into the aforementioned material 
culture framework. One such prominent example included James Cook, who left 
beads, ribbons and cloth in exchange for taking 40 or 50 spears from an 
abandoned hut (Pearson 2005:61). Birmingham (1976:314-315) reported 
finding a number of glass beads at the Aboriginal Wybalenna mission. Another 
Indigenous mission context where beads were found was at the Ooldea Soak 
and Mission site in South Australia (Brockwell et al. 1989). Brockwell et al. 
(1989:68) reported surface finds of small glass beads within the former mission 
precinct. A cache of blue glass beads was reported to be eroding from the chest 
area in a burial context from the Snaggy Bend burials on the central Murray 
River (Clark and Hope 1985:71). Megaw (1993:9) reports the find of a single 
blue glass bead from the uppermost levels of the main Curracurrang rockshelter 
in Sydney's Royal National Park. Megaw speculated questionably that this glass 
bead may have been given to Aboriginal people south of Sydney by the English 
explorers Bass and Flinders in 1796 (Anon 1963:6). Otherwise, according to 
Hardy (1998:40), there was a distinct lack of traceable artefact types for the 
majority of Aboriginal people from the contact period since 1788 in the Sydney 
region. Hardy's (1998:40-41) study of culture contact with Aboriginal people in 
the Sydney region found that there were no continuous 'cultural markers' such 
as beads. Birmingham (1976:314-315) thus far is the only source that has linked 
introduced glass beads to a pre-existing customary context, relating their use to the 
198 
traditional tlireading of shell beads. With the exception of the larger finds at 
Wybalenna, Snaggy Bend, and Ooldea Soak Mission there has been a notably 
low reporting of glass beads from post-contact Indigenous archaeological 
contexts, which could in part be due to their being recorded broadly as 'small 
finds', or their not being captured in sieve residues as a consequence of their 
size. 
Contact Beads in the Northern Territory and Arnhem Land: History, 
Ethnography and Archaeology 
The earliest historical reference to contact beads in the Northern Territory that 
we have been able to locate dates from 1705, when the Dutch vessels 
Vossenbosch, Nova Hollandia and Wajer explored the Tiwi Islands, reporting that 
the locals 'appeared to be very greedy after linen, knives, beads, and such 
knick-knacks' (Forrest 1995:16). However, the majority of evidence for beads in 
western Arnhem Land derives from late 19"" and early 20'^ century ethnographic 
sources and collections. Baldwin Spencer's forays into Arnhem Land in 1912 
resulted in many relevant photographs, including one of an Iwaidja man (from 
the Coburg Peninsula) wearing a beaded necklace with diamond designs 
(Welch 2008:7), while others illustrate men wearing multi-strand bead necklaces 
(Welch 2008:xiv). Similarly, Paul Foelsche (Sub-Inspector of Police) 
photographed the Indigenous people of Darwin, the Tiwi Islands, and western 
Arnhem Land extensively during the 1880s, with many of his pictures also 
showing people wearing beaded items (Wells 2003:16). However, Spencer 
considered that the use of European materials in Indigenous production 
'spoil[ed] ... originally simple but beautiful native work' (Welch 2008:186). 
Consequently, as noted by Simak (2007), such items may have been 
deliberately ignored, or at the least been considered un-noteworthy, by early 
anthropologists and ethnographers. 
There are scant references to the local use of glass beads as a trade item by 
Europeans. Whi le in 1878 a local newspaper reported that local merchants 
Mander and Barlow could import and supply beads in Palmerston (later Darwin; 
Northern Territory News and Gazette 1878:1), we could find no further newspaper 
references to the sale or supply of beads. Yet there are many records 
demonstrat ing that Aboriginal people were being paid for their labour in flour, 
tea, sugar, cloth, tobacco, knives, tomahawks, fishing lines and blankets (Dewar 
1995:13; McKenzie 1976:10; Webb 1938:61). 
Hamby (2011:513) documented museum collection items that used introduced 
materials, such as coloured wool, buttons, beads, and cloth. She (2011) found 
that these introduced materials were sometimes incorporated into traditional 
'biting bags'. This was illustrated by an example of a western Arnhem Land 
biting bag with beads collected in 1918 from Gunbalanya (Oenpelli) (Hamby 
2011:513). Further evidence of the use of beads in the early 20'^ Century in 
Indigenous material culture from the Tiwi Islands and western Arnhem Land 
region includes beaded objects (necklaces, headbands and chokers) in the 
British Museum, donated by Jessie Litchfield between 1925 and 1930 (Figure 
3). 
Figure 3. Example of the glass beaded headband and necklace collection from Northern 
Territory sourced between 1925 and 1930 by Mrs Jessie Litchfield and now held at the British 
Museum (AN1163861001). 
Contact Beads in Arnhem Land Archaeology 
Allen (1969, 2008) suggested from his archaeological investigations at Port 
Essington, that the typical contact items in Arnhem Land Indigenous sites 
should include metal, tobacco and matchbox tins, metal fragments, lead shot, 
bullets, bullet casings, clay pipes, buttons, glass, and some ceramics. But, 
despite numerous excavations, there has been little reporting or discussion of 
contact period artefact assemblages from stratified deposits (Table 1 and Figure 
4). 
Fort VSteHngtor. 
Tiwi Pon Essingtor^ ^ ^ 
^ \ _ A n u r u B a v 
' WcllilllilOM v . 
, Range SIImJ 
- - ^ t T r ^—-^J^nbalanya* « . . , ^ DARWIN (Oenpeili) j tnwn l & H Hardv IsldMii.^ \ o R n n R \ II.RRiroRV 
• Archaeological sites with beads 
• Historic settlemer^ t 
•9C8fTOG«ANU 13-190''JS 
€ Arnhom Uinrt 
Aburrkbunwn'S- . Matbumanja 
BicUrtoii Island / r 
/ Croolc tvlnndl 
Figure 4. Historical places referred to in the text, and archaeological sites with glass beads 
(Clarke 1994; Macknight 1969; Mitchell 1994; Schrire 1984). 
Table 1 Bead data from archaeological sites in Arnhem Land. 
Site 
Number of 
Beads 
Depth below 
Surface (cm) 
Laboratory 
Uncalibrated 
Date BP 
Sample 
Depth below 
surface (cm) 
Source 
Jimeri 1 3 0 - 5 GAK-630 230 0 - 5 
Schrire 
1982:152 
Jimeri II 30 0 -10 N/A N/A 
Schrire 
1982:196 
Irgul Point Site 
25 
Unknown 
number of clay 
beads 
Surface N/A N/A 
Mitchell 
1994:213 
Makbumanja 1 X red glass 0 - 2 ANU-8321 
710±60 
Atactodea striata 
13 
Clarke 
1994:174-
175 
Marngkala 
Cave 
1 X red glass 0 -12 ANU-8316 350±60 charcoal 12 
Clarke 
1994:293-
295 
Aburrkbumanja 1 X red glass 4 - 8 ANU-8328 
420±60 Tapes 
hiantina 
17 
Clarke 
1994:404-
405 
Schrire (1982) excavated five sites in the western Arnhem Land plateau region 
and recovered glass, iron fragments, beads, cloth, and some miscellaneous 
contact items from three, with beads only found in the sites in the southern 
gorges of the Arnhem Land plateau rather than in sites more exposed to areas 
of European contact (i.e. Oenpeili mission and buffalo shooting on the northern 
floodplains). She recovered three glass beads from the top 5 cm of Jimeri I 
(from a 13 m^ excavated area) and 30 glass beads from the top 10 cm of Jimeri 
II (from a 22 m^ excavated area) (Schrire 1982:152, 196-197). Analysing 
contact artefact assemblages were outside of the scope of the archaeological 
interpretations presented by Schrire (1982) and therefore she only reports the 
presence of the beads in the Jimeri assemblage. Mitchell (1994: 176, 213) 
reported sherds of Macassan earthenware, fragments of European and Asian 
porcelain, tobacco pipe fragments, metal fragments, iron nails, flaked glass, and 
glass fragments from middens on the Coburg Peninsula and surrounding 
islands, and noted 'clay' beads amongst the contact artefacts recorded at the 
Irgul Point shell midden. He did not provide an attribution to the origin of these 
clay beads (Mitchell 1994:213). On Groote Eyiandt and Bickerton Island Clarke 
(1994:134) found low densities of earthenware pottery sherds, blue pattern 
glazed ware, white ceramics, glass fragments, iron fragments, two pieces of 
bronze and three glass beads. On Groote Eyiandt, single beads were recovered 
from both Makbumanja (an open shell midden) and Marngkala Cave 
(rockshelter) (Clarke 1994:134, 296). A single bead was also recovered from 
Aburrkbumanja (a midden complex) on Bickerton Island (Clarke 2000:156). All 
three beads were red glass, with a similar oblong shape, reflecting a low 
diversity and abundance of beads represented in this area. Clarke (2000:156-
157) interpreted all three sites as being occupied in the Macassan period 
(>1700 to 1907 AD), with use of Marngkala Cave and Aburrkbumanja 
continuing into the Mission period (post-1920 AD). Macknight (1969:315) 
recovered three green, one yellow, and one blue glass bead from the Anuru 
Bay site and another white bead from a trepang processing site on Hardy 
Island, though he did not speculate on the bead's age or function from either 
site. 
While excavations at the Anbangbang rockshelter produced some glass and 
metal fragments from the surface levels, no beads were reported to have been 
recovered from this site (Jones 1985), nor from Djuwarr 1, Nauwalabila 1 or 
open sites along the South Alligator River (Jones 1985). Allen and Barton 
(1989) reported no glass beads or recent contact artefacts from excavations at 
Narradjg Warde Djobkeng. Other post-contact sites investigated by Mitchell 
(1994) in association with the establishment of Fort Wellington and Victoria 
settlement at Port Essington c. 1820—1840 included the Minto Head shell 
midden. Both Allen (1969) and Mitchell (1994) assessed this site as being 
occupied in two phases: initially at the time of Port Essington (1840s) and then 
later in the 1890s. Artefacts recovered here included flaked glass, pottery 
sherds, tobacco pipe fragments and several iron objects; however, no beads 
were recovered (Mitchell 1994:204). Collectively, this evidence suggests, albeit 
via an absence of evidence, that beads were not part of the European and 
Indigenous trade economy in the early 19"" century. 
Beads f rom the Wel l ington Range: Methodology, Results and 
Interpretation 
Archaeology o the • ellington Cange Bead Assem lage 
The study area is located in northwestern coastal Arnhem Land, where an 
outlier of the Mamadawerre Formation forms the Wellington Ranges, 
incorporating the offshore Goulburn Islands, with King River forming the area's 
major drainage system to the east (Figure 1). Owing to its proximity to the major 
trepang processing site at Anuru Bay (see Macknight 1969, 1976) and the 
abundant rockshelter sites found in the nearby sandstone range (Chaloupka 
1993), current research has focused on the central Wellington Range within the 
Manganowal Traditional Owners estate (Figure 1). 
Malarrak 1, Malarrak 4, Djulirri (also known as Djurrirri), Bald Rock 1, Bald Rock 
2 and Bald Rock 3 (also known as Mallwawa) are located at varying distances 
(12-20 km) from the major Anuru Bay trepang processing site on the coast and 
are approximately 140 km from the Port Essington (Victoria Settlement) outpost. 
Malarrak 1, Malarrak 4 and Djulirri are sandstone overhangs on upper rocky 
scree slopes with substantial cultural deposits; they also contain a large corpus 
of rock art with Macassan imagery. Bald Rock 1, Bald Rock 2 and Bald Rock 3 
are shelters at the base of outlier sandstone outcrops on the sandy plains, with 
deep cultural sediments. The Malarrak sites are the northernmost rockshelters 
along the Wellington Range, Djulirri is located in its central western portion, and 
the Bald Rock sites are found on the southern margin of the range. 
Excavation methods utilised excavation, recording, and sampling techniques as 
originally developed by Johnson (1979), and later refined by Burke and Smith 
(2004:115-162), and Balme and Patterson (2006:104-106). Excavation forms 
used were those from Burke and Smith (2004:351-352). The purpose of 
excavating was to establish a general occupation sequence for the region with 
specific reference to establishing the post-contact material culture sequence. 
Excavation was conducted in 1 m^ units and depth was controlled through 
excavating at 2 cm depth for each spit. Each excavated square involved 
sediment descriptions, Munsell chart colour identification of sediments, pH 
testing, end unit sketches and photographs followed by stratigraphic drawing of 
pit walls. During the excavation any exposed in-situ artefacts and charcoal 
samples for radiometric dating were individually recorded with X,Y,Z 
measurements (cm) and bagged separately. Sediments were then screened 
through 6 mm and 3 mm sieves for further sorting in a laboratory setting. 
A total of 30 beads/bead fragments were recovered from excavated contexts 
and the surfaces of the aforementioned sites. Of these, 12 were from a 6 m^ 
surface collection at Djulirri, four were from a 10 m^ surface collection at 
Malarrak 4, and the remaining 14 were recovered from 1 m^ test excavations at 
four of the sites (Table 2). Another bead was also recovered within Stratigraphic 
Unit 1 (SU 1) from Malarrak 1 (SQ25 XU6); however, it was misplaced during 
transportation and thus is not included in this analysis beyond Table 3 where it 
has been included to assist in establishing the chronology of the Wellington 
Range bead assemblage. Excavated beads were found either on the surface or 
in the uppermost 15 cm (i.e. Stratigraphic Unit 1) of every site, and were all 
associated with other contact materials, such as glass and iron fragments, 
flaked glass artefacts, iron spear barbs, and small quantities of porcelain, 
stoneware, and earthenware sherds. No beads were found as outliers on their 
own in deeper units containing no other contact artefacts. In all sites, SU 1 was 
uniformly dark greyish brown, organic and charcoal rich, and comprised very 
fine-grained, well sorted silt and sand grains. Figure 5 is the south wall section 
drawing of SQG25 from Malarrak 1. It illustrates the context of SU 1 that is 
replicated in every excavated deposit. 
Table 2 Summary of stratigraphic in format ion for beads f rom the Wel l ington Range 
archaeological sites. 
Site 
Bead 
Square 
Excavation Depth Below Surface 
ID Unit (cm) 
Djurrl irr i 1 - 1 2 1,2,3,4 Surface Surface 
13 11 2 1 - 2 
IVlalarral< 
4 
14 11 3 2 - 4 
15 11 4 4 - 6 
16 11 4 4 - 6 
17 11 6 11-15 
Bald Rock 18 A1 3 3 - 4 
1 19 A1 3 3 - 4 
20 A l 6 6 - 7 
21 1 2 0 - 4 
Bald Rock 22 1 3 4 - 7 
3 23 1 4 7 - 9 
24 1 4 9 - 1 1 
Malarrak 
4 
25-28 
5, 10, 11, 
12 
Surface Surface 
Bald Rock 
2 
29 1 2 12.5 
Malarrak 
1 
30 G25 6 11.5-15 
SU1; ? 5 vfi V»v dark gjey Rock: 10 VC Lighi ydlow hmwr ^ MeUI fcei 
SU2r rR ^ DaiK grey Iniwmixeo O Rock 
60' SU3: lOvR C I ] ughtuemmnqrey • Charcoal ^ stone 
s m ; 10 YR f ^ Darn yaawsri Drown cov ope 
Figure 5. South wall section drawing of square G25 at Malarrak 1. 
Charcoal samples from within SU 1 were submitted for dating from Malarrak 1, 
Malarrak 4 and Bald Rock 1 to establish a chronology (Table 3). Beads were 
recovered from excavation units above, within, and below some of the dated 
units (Table 3). Dates were calibrated using OxCal 4.2.2. As shown, an outlier 
date from Malarrak 1 SQ25 XU6/3 sample returned a calibrated date of 1436-
1490 cal AD, whereas generally the other dates calibrated within the and 
19"" centuries, with the most recent age determination being 1921 cal AD (Table 
3). Figure 6 shows the calibrated distributions, illustrating the difficulties that 
occur in dating post-1700 AD samples (see Theden-RingI et al. 2011). A range 
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of taphonomic and post-depositional factors such as animal and insect (termite) 
burrowing, vertical and horizontal impacts from climate, and anthropogenic 
influences are reported to occur in Northern Territory archaeological sites that 
can have various impacts on cultural materials and sediments (c.f. Bourke 
2000; Brockwell 2009; Gregory 1998; Guse 2006; Mowat 1994, 1995). Any of 
these post-depositional mechanisms may account for the transport of small 
particles of sediment and charcoal, and even possibly artefacts up or down 
through cultural deposits (Clarkson 2007). Therefore, larger pieces of in-situ 
charcoal were selected for submission for AMS dating. Despite this precaution, 
there may have been vertical movement that has influenced the return of the 
older date obtained from sample NZA32470. 
a<in. Raireey U j , • 5 .•VrreBjli;. ^ J j B 1 - j n fe nCT ^ 31 
M4XU5 
BR1 SQ1XU5 
M1SQ25XU6 
M1SQ25XU6/3 
• I I I ' I I I I 1 
1300 1400 1 500 1 600 1 700 1 800 1 900 2000 
Calibrated date (calAD) 
Figure 6. Calibration curve distributions for Malarrak 1, IVlalarrak 4, and Bald Rock 1 dates; the 
circles indicate the mean ages. 
Nevertheless, out of all rockshelters excavated, Malarrak 1 proved to have the 
greatest post-depositional issues regarding the integrity of the deposit. It 
became apparent at Malarrak 1 by XL) 12 that there were at least 5 post-hole 
features in the north-west quadrant of SQG25. The post-hole features were 
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indist inguishable in the very dark grey to dark grey charcoal rich sed iments of 
SU 1 and SU 2 until the excavat ion reached the light brownish yel low sediments 
of SU 4 (See Figure 5). There is strong ethnographic ev idence that the post-
holes are the result of construct ion of burial platforms in the site during the f inal 
phase of site use during the post-contact period as recorded by Poignant (NLA 
5396-298; 5396-299, 5396-300) in a site visit dur ing 1952. This part icular post 
deposit ional disturbance context is unique to Malarrak 1. All beads were 
recovered later in the laboratory sorting phase f rom the 3 m m sieve residue. As 
the bead from Malarrak 1 was not recovered in-situ, we cannot determine 
whether it was located within areas of the excavat ion associated with the post-
hole disturbance. Therefore we cannot exclude the l ikelihood of vert ical 
movement of this contact artefact within SU 1. Likewise, the NZA32470 
radiocarbon sample that returned a date of 1436 -1490 cal A D was taken f rom 
the north western corner of SQG25 in the concentrated area of postholes where 
there was the highest l ikelihood of vertical movement (Table 3). Owing to the 
invisibility of these post-hole features within SU 1 we must take any associat ion 
of radiocarbon dates with associated cultural materials with some caution. 
These post-hole features highlight the issue that Indigenous activit ies cause 
disturbance to the cultural deposits during the use of rockshelter sites which can 
create significant interpretation issues for investigating recent archaeological 
deposits in rockshelters. In spite of this, the bead is still located well within the 
vertical distribution that also contained contact artefacts and was not an outl ier 
in the overall contact assemblage. 
Table 3 Radiocarbon results from Malarrak 1, Malarrak 4 and Bald Rock 1. All samples were charcoal (OxCal 4.2.2). 
Sample S-ANU# d"C 
Percent Modern 
Carbon (pMC) 
"C Age 
Depth 
Below 
Surface 
(cm) 
Cal. AD 
95.40% 
Highest 
probability 
within 95.4% 
Range 
Mean 
Age 
Cal. AD 
XU 
Location 
of Beads 
Bald Rock 1 SQl 
XU5 
S-ANU 
21427 
-32.1884±1 98.30510.438 135i40 6-7 
1668-
1780 
41.60% 1807 3 ,6 
Malarrak 1SQ25 
XU6 
S-ANU 
21412 
-35±1 99.188i0.358 65i30 11-15 
1810-
1921 
71.10% 1830 6 
Malarrak 1SQ25 
XU6/3 
NZA32470 -27±1 94.26iO.21 417±20 11-15 
1436-
1490 
94.00% 1462 6 
Malarrak 4 S Q l l 
XU5 
S-ANU 
21405 
-29±1 97.704i0.458 185i40 0 
1720-
1819 
48.00% 1787 2,3,4 
Bead Classification Methodology 
Owing to the lack of published contact bead finds from Indigenous 
archaeological contexts, our methodology draws on the documentat ion of beads 
from the general body of Australian historical archaeological research and 
international bead classification standards (cf. Allen 1996; Birmingham and 
Wilson 1987; Casey 2004; Casey and Lowe 2010; Crook 1999; lacono 1996; 
Thorp 1990; Varman 2003; Wood 2011). In Australia, historical archaeologists 
have generally inferred that beads at contact period sites were used for 
personal use, could be assigned to gender, used in clothing (embroidery), 
jewellery, or in religious practices (i.e. rosary beads) (cf. Allen 1996; 
Birmingham and Wilson 1987; Casey 2004; Casey and Lowe 2010; Crook 
1999; Thorp 1990; Varman 2003). Crook (1999:56-57) and lacono (1996:20-
23) noted that beads could be made from a high diversity of raw materials, 
including glass, coral, chalcedony, agate, jet, rose quartz, ceramic, metal, shell, 
wood, bone, faience, ivory and casein. Beads from these studies have generally 
been classified by shape, material, colour, and size (Casey and Lowe 2010; 
Crook 1999; Higginbotham 1991; lacono 1996). 
For this project individual beads were counted and photographed, and attributes 
of manufacture method, raw material, structure, shape, size, end treatment, 
colour, diaphaneity, lustre and patination were assessed following Wood 
(2011:68). Some of these results are presented in the following section. In 
keeping with the intention of standardising and simplifying bead cataloguing, we 
adopt Wood's systematic method of classification (which built upon those by 
Beck 1928; Karklins 1985; Kidd and Kidd 1970; Ross 2003). This is essential for 
keeping a baseline standard for investigating beads in Australia, and is 
imperative if data is to be used to contextualise results more widely between 
211 
Indigenous and historical archaeological perspectives. We aim to further refine 
the preliminary classifications through the use of chemical characterisation in 
the future. This will also aid in assigning production sources and dates to the 
beads. 
Descriptions 
Twenty eight specimens are made of glass, with one manufactured from stone 
and some of the descriptive attributes are summarised in Table 4. Bead colour 
groups were derived from Munsell colours and include blue, green, purple, 
purple-blue, red, red-purple and yellow. Seven beads are clear. Diaphaneity 
recordings showed that the largest proportion of beads were opaque, with the 
remainder being transparent, translucent-transparent and translucent-opaque. 
Patination was low in the assemblage, with only six beads thus affected. This is 
important to note, as patination is the result of exposure to moisture in the soil, 
which causes the outer layer to develop a sheen and eventually flake off and 
can alter colour and diaphaneity recordings (Lawrence 2006:371). Where beads 
showed heavy patination, they were moistened to facilitate accurate colour and 
diaphaneity recordings. Shape-wise the assemblage included oblate, tubular 
and spherical morphologies, with the shape of a drip not able to be assessed. 
Drips (sometimes called 'splatters') are waste products of the bead making 
process (Francis 1990:15). Beads were divided into size classes and were 
classified into the following groups: very large, large, medium, small and not 
assessable owing to breakage. Size classes were determined from bead 
diameter following Wood (2011:70). The dominant manufacturing technique 
was drawn, followed by moulded, wound, lamp wound, with one example each 
of blown and carved beads; manufacturing method was not able to be assessed 
for the drip/splatter. All beads were found to consist of a simple structure. Lustre 
was found to be dull on eight beads and shiny on 21. 
Using stylistic and comparative analyses, the beads were assigned to 
preliminary types and potential places of production (Table 4). The Wellington 
Range beads can be divided into eight categories: large lamp wound/wound 
beads (Figure 7), oblate glass beads and seed beads (Figure 8), bugle beads 
(Figure 9), blown beads (Figure 10) and a faceted spheroidal mould pressed 
bead, a carved stone bead (Figure 11) and a drip/splatter (Figure 12). We have 
assigned broad categories to likely Western European (i.e. Venetian, French 
and Dutch) and Eastern European (i.e. Czech) bead production centres, which 
we aim to refine further through the use of chemical characterization. 
Figure 7. Bead ID l from the Djulirri site. This is a lamp wound/wound bead. 
Table 4 Wellington Range bead assemblage by interpretation, 
dates. 
selected descriptive attributes, potential place of manufacture and relationship to radiocarbon 
Artefact 
ID it 
Interpretation Manufacture 
Method 
Size 
Range 
Diaphaneity Shape Colour 
Group 
Site and 
Context 
Potential Place 
of Production 
Relationship to 
Calibrated 
Radiocarbon Dates Cal 
AD 
1 Wound/lamp wound 
bead (conjoin #25) 
Wound/Lamp 
Wound 
Very 
large 
Opaque Sphere Blue Djulirri, 
Surface 
Western 
Europe 
None 
2 Seed bead Drawn Large Opaque Oblate Red-
Purple 
Djulirri, 
Surface 
Western 
Europe 
None 
3 Seed bead Drawn Large Opaque Oblate Red-
Purple 
Djulirri, 
Surface 
Western 
Europe 
None 
4 Seed bead Drawn Small Translucent-
Transparent 
Oblate Green Djulirri, 
Surface 
Western 
Europe 
None 
5 Seed bead Drawn Small Opaque Oblate Red-
Purple 
Djulirri, 
Surface 
Western 
Europe 
None 
6 Bugle bead (hexagonal 
section) 
Drawn Large Translucent Tube Clear Djulirri, 
Surface 
Western 
Europe 
None 
7 Bugle bead (hexagonal 
section) 
Drawn Large Translucent Tube Clear Djulirri, 
Surface 
Western 
Europe 
None 
8 Seed bead Drawn Small Opaque Oblate Yellow Djulirri, 
Surface 
Western 
Europe 
None 
9 Seed bead Drawn Small Translucent-
Transparent 
Oblate Purple 
Blue 
Djulirri, 
Surface 
Western 
Europe 
None 
10 Seed bead Moulded Small Translucent-
Transparent 
Oblate Green Djulirri, 
Surface 
Eastern Europe None 
11 Seed bead Moulded Small Translucent-
Transparent 
Oblate Green Djulirri, 
Surface 
Eastern Europe None 
Artefact 
IDff 
Interpretation Manufacture 
Method 
Size 
Range 
Diaphaneity Shape Colour 
Group 
Site and 
Context 
Potential Place 
of Production 
Relationship to 
Calibrated 
Radiocarbon Dates Cal 
AD 
12 Seed bead Drawn Large Opaque Oblate Purple Djulirri, 
Surface 
Western 
Europe 
None 
13 Seed bead Drawn Medium Opaque Oblate Red-
Purple 
Malarrak 4, 
Sq 11, XU 2 
Western 
Europe 
Above 1720-1819 cal 
AD 
14 Oblate glass bead Drawn NA Opaque Oblate Yellow Malarrak 4, 
Sq 11, XU 3 
Unknown Above 1720-1819 cal 
AD 
IB Oblate glass bead Wound Medium Translucent-
Opaque 
Oblate Purple-
Blue 
Malarrak 4, 
Sq 11, XU 4 
Western 
Europe 
Above 1720-1819 cal 
AD 
16 Stone bead Carved Medium Opaque Oblate Yellow Malarrak 4, 
Sq 11 ,XU4 
Unknown Above 1720-1819 cal 
AD 
17 Oblate glass bead Drawn Medium Translucent-
Opaque 
Oblate Purple-
Blue 
Malarrak 4, 
Sq 11 ,XU6 
Unknown Below 1720-1819 cal 
AD 
18 Glass 'drip' or 'splatter' NA NA Translucent NA Purple-
Blue 
Bald Rock 1, 
SqA l , XU3 
Unknown Above 1668-1780 cal 
AD 
19 Seed bead Drawn NA Opaque Oblate Red-
Purple 
Bald Rock 1, 
Sq A l , XU 3 
Western 
Europe 
Above 1668-1780 cal 
AD 
20 Seed bead Moulded Small Translucent Oblate Red Bald Rock 1, 
Sq A l , XU 6 
Eastern Europe Below 1668-1780 cal 
AD 
21 Bugle bead (hexagonal 
section) 
Drawn NA Translucent Tube Clear Bald Rock 3, 
Sq 1, XU 2 
Western 
Europe 
None 
22 Bugle bead (hexagonal 
section) 
Drawn NA Translucent Tube Clear Bald Rock 3, 
Sq 1, XU 3 
Western 
Europe 
None 
23 Clear blown bead Blown NA Translucent-
Opaque 
Tube Clear Bald Rock 3, 
Sq 1, XU 4 
Western 
Europe 
None 
Artefact 
ID it 
Interpretation Manufacture 
Method 
Size 
Range 
Diaphaneity Shape Colour 
Group 
Site and 
Context 
Potential Place 
of Production 
Relationship to 
Calibrated 
Radiocarbon Dates Cat 
AD 
24 Clear, blown bead. With 
end collars. 
Blown Medium Translucent-
Transparent 
Sphere Clear Bald Rock 3, 
Sq 1, XU 4 
Western 
Europe 
None 
25 Wound/lamp wound 
bead (conjoin #1) 
Wound/Lamp 
Wound 
Very 
large 
Opaque Sphere Blue Malarrak 4, 
Sq 10 
Western 
Europe 
None 
26 
Oblate glass bead Drawn Medium Translucent-
Opaque 
Oblate Purple-
Blue 
Malarrak 4, 
SqS 
Western 
Europe 
None 
27 Oblate glass bead Drawn Small Translucent-
Transparent 
Oblate Purple-
Blue 
Malarrak 4, 
Sq 11 
Western 
Europe 
None 
28 Oblate glass bead Wound Small Opaque Oblate Yellow Malarrak 4, 
Sq 12 
Western 
Europe 
None 
29 Bohemian faceted 
spheroidal mould 
pressed glass bead 
Moulded Very 
large 
Translucent Sphere Clear Bald Rock 2, 
Sq 1 XU2 
Eastern Europe None 
ID 2 ID 10 
ID 14 -
o 
ID 15 
O e 
ID 171- - m m 
Figure 8. Examples of beads from the Wellington Range sites; ID2 Djulirri, IDIO Djulirri, ID14 
Malarrak 4, ID15 Malarrak 4, ID17 Malarrak 4, ID28 Malrrak 4. 
\ 
\ 
ID 6 I ID 7 
Figure 9. Hexagonal bugle beads (left = ID6; right = ID7) from the Djulirri site. 
11111 1111111 r 
Figure 10. Bead ID24 from the Bald Rock 3 site. This is a clear blown bead with end collars 
from Venice, Italy. 
i i ' i . . ..I 
Figure 11. Stone carved bead (ID16) f rom Malarrak 4. 
ii'ii'.'.i 
Figure 12. Translucent blue 'dr ip' or 'splatter ' (ID18) f rom Bald Rock 1. 
Bead Assemblage Interpretation 
Taking taphonomic and post-depositional factors into account as addressed 
earlier, the radiocarbon dates tend to group the bead assemblage strongly with 
the Macassan and European contact periods. They imply that the beads 
recovered from Malarrak 1, Malarrak 4, and Bald Rock 1 were very likely 
deposited in these sites at some time after the early 18* century and possibly 
up to the early 20'^ century. The two Malarrak 1 dates span a possible period of 
485 years. We are not proposing here that the bead from Malarrak 1 is linked to 
the 1436-1490 cal AD date, but rather that this association is likely the result of 
post-depositional movement of the bead within this site. Bald Rock 1 also 
demonstrates that a bead with a likely production date of post-1900 can move 
downwards in rockshelter cultural deposits, highlighting the difficulty of dating 
beads by association, an issue raised by bead researchers (e.g. Robertshaw et 
al. 2014:602). That being said, we argue that the majority of Wellington Range 
beads are strongly linked to the post-1800 AD period. This conclusion is 
supported by their association with other contact materials. Including flaked and 
broken glass, ceramics, and iron tools and fragments. 
These beads would have become incorporated into the archaeological record 
via several different mechanisms. Either deposited as singular objects or as 
constituent of a larger material culture Item, traded or gifted to people prior to 
arrival at the site, and eventually discarded or 'lost'. Alternatively, they may 
have become incorporated during the process of bead work at the site. The 
excavation of Bald Rock 1 produced a translucent, intense blue glass 'drip' 
(Figure 12; sometime referred to as a 'splatter'). Francis (1990:15) noted that 
beads were commonly strung in preparation for export to indicate to the buyer 
that the product was fit for purpose, thereby increasing their value. However, 
they could also be sold loose in bulk, allowing for the purposeful or accidental 
inclusions of drips, splatters, or 'knots', in the lot. Their presence at Bald Rock 1 
does suggest strongly that bead stringing was occurring there; as such refuse 
arrives in packages of beads, rather than as strung items (Francis 1990:15). 
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There is no other evidence for contact bead-stringing/work occurring in the 
Wellington Range, and the only further bead waste products have been found at 
Red Lily Lagoon, where the bead assemblage contained both knots and drips 
(Wesley and Litster unpublished data). Whilst these refuse materials have not 
been found in dated contexts, future chemical characterisation of these 
artefacts aims to refine the chronology for potential contact bead stringing in the 
area. 
The Wellington Range bead types are diverse and could have served a variety 
of decorative functions. The bead types represented (e.g. seed, bugle beads 
and blown beads) are known to have been used in the production of a wide 
variety of objects during the contact period, from simple string necklaces, 
chokers, embroidery, and complex decorative beaded designs on items such as 
bags. Because of the variable uses of these particular bead types and the low 
sample size present, it is difficult to posit any definitive arguments concerning 
what material culture these beads originally belonged to. 
Potential inter-site use is also able to be briefly commented upon based on the 
bead data. The two blue broken segments of a lamp wound/wound bead from 
Malarrak 4 and Djulirri (See Figure 7) appear to conjoin (#1 and #25). The 
circumstances of how two halves of a single bead came to be deposited at sites 
separated by 5 km is unknown, but if this is the case it would suggest that both 
sites were being utilised by the same people. Long-distance exchange of 
valuable material for personal adornment has been established in Australia 
(Balme and Morse 2006; McAdam 2009). However, although this bead 
conjoins, it is also important to consider that the bead manufacturing process 
could result in stress flaw irregularities resulting in multiple beads fracturing in 
the same manner. Therefore at this stage we are counting these two halves as 
separate artefacts until the broken faces of the bead can be 3D scanned to 
determine if they are indeed from the same bead. 
The vector for bead exchange is difficult to assign, as with all traded items it is 
difficult to attribute an agent to one particular exchange. The bulk of the beads 
present at the sites are oblate glass beads of a monochrome drawn type (See 
Figure 8). The drawn type here were likely produced in Europe (France, central 
Europe and Venice) in the 19'^ century in large quantities, and thereafter were 
widely distributed throughout Europe and into South East Asia (Adhyatman and 
Arifin 1993:89). Small oblate glass beads and seed beads are the type most 
commonly seen in the choker necklaces depicted in ethnographic photos and 
collections from Arnhem Land, but are also commonly found at Australian post-
contact sites (cf. Allen 1996; Birmingham 1976; Birmingham and Wilson 1987; 
Crook 1999; lacono 1996; Thorp 1990; Varman 2003). Therefore attributing an 
agent to the exchange of particular European beads becomes a complex 
matter. Additionally, one carved stone bead found at Malarrak 4 (See Figure 11) 
is not of the local Wellington Range geology. We have tested this bead with 
HCI, and have confirmed that it is not limestone (Proske pers. comm. March 
2014). However, where this particular bead originates and who distributed the 
object is unknown. We can however eliminate certain bead types as being 
introduced via Macassan trepangers. This likely includes moulded seed beads 
which only became incorporated into the South East Asian area post-1900 
(Francis 1996:3, 2002:180). Macassan activities along the north Australian 
coast ceased after Commonwealth legislation forbidding their entry was enacted 
in 1906-1907, it is therefore unlikely that any moulded seed beads found at the 
sites were introduced via Macassan trepangers. The remaining bead types 
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present at the Wellington Range sites are however likely to have been 
distributed via either Europeans or Macassans. 
Discussion 
There has been very little previous elaboration on beads from archaeological 
contexts in northern Australia, where they are mostly discussed as a component 
of a general corpus of Macassan trade goods used to assign the sites from 
which they are recovered to broad temporal categories (Clarke 1994, 2000; 
Mitchell 1994, 1996). In addition to the contribution they can make to 
chronology building, Mitchell (1996) suggested that Introduced trade goods 
were accorded a high status by Indigenous people and, as such, were 
immediately traded to other groups. Thus, beads might potentially also reveal 
significant information about trade and exchange networks. 
The research presented here provides an argument that beads form part of both 
the Macassan and European culture contact periods. Beads have been found in 
Macassan trepang processing site contexts and now are clearly shown to be 
located In nearby rockshelter sites In the Wellington Range. Although there is 
currently no archaeological evidence of beads from Northern Territory mission 
settlements, we know from previous research from Wybalenna and Ooldea 
Soak that beads were part of Christian mission material culture assemblages 
(Birmingham 1976; Brockwell et al. 1989). Missions did not gain a foothold in 
western Arnhem Land until the establishment of the Goulburn Island mission, 
circa 1916, and Oenpelli (now Gunbalunya) in 1925. However, ethnographic, 
historical, and archaeological evidence provide evidence for beads in 
Indigenous society in both the pre-Misslon and the early Mission era. 
Accordingly, the mechanisms through which beads have entered Indigenous 
society are far more complex than a simple interpretation of their having been 
distributed by missionaries in the historical period. 
We choose to examine these transactions through Altman's hybrid economic 
model in which goods enter Indigenous society through a complex means of 
engagement between differing economies. The fact that Tiwi Islanders were 
demanding 'beads' from Dutch sailors in 1705 illustrates that beads were 
already highly sought after in the early 18"' century, suggesting knowledge 
gained from likely non-European sources, i.e. Macassans or other South East 
Asian island mariners (Forrest 1995:15-16). We suggest that beads, or beaded 
items, formed part of a repertoire of exchange items that Indigenous people 
explicitly sought from their interactions with either Macassan and/or European 
economies. Altman (2006) contends that this demand is based on a traditional 
significance that beads held within the Indigenous customary economy. The 
importance of beaded objects to Indigenous society through to the 20"^ century 
is testament to the incorporation of the introduced glass beads into customary 
practice. Furthermore, it is important to examine the importance of the 
translocation of beads as illustrated through the potential conjoin of ID1 and 
ID25 recovered from two different sites. This evidence suggests that even if half 
a bead is of customary value, beads could occupy a different 'place' for the 
Traditional Owners than they do in Macassan and European economies. This 
supports the veracity of Altman's theory of 'customary economic value' (2006). 
At another level, quantifying bead assemblages in archaeological sites in 
Arnhem Land may provide an opportunity to assess the level of non-monetised 
customary practices of Indigenous people which contributed to the Macassan 
and European market economies. It is important to note that material goods 
were being offered in exchange for labour during the period of state sector 
interactions with Indigenous people. Labour exchange signifies participation in 
colonial and maritime economies rather than simply as gifting behaviour. The 
presence of beads is not only likely to represent labour exchange, but may 
reflect the end result of negotiation for access to land and sea. This is decided 
by Traditional Owners through customary decision making processes that need 
to take into account a variety of issues including land rights and sacred sites. 
Another aspect of examining the presence of beads in the archaeological record 
relates to the flexibility of, and changes to, Indigenous technology during the 
culture-contact period (Hiscock 2008:275-283). Hiscock and Clarkson 
(2000:103) discussed issues surrounding the impact on introduced materials on 
stone artefact technologies. They observe the potential for the modification of 
manufacturing activities in response to the introduction of European and Asian 
materials and the potential for altering pre-existing technological systems 
(Hiscock and Clarkson 2000:103). This is very relevant to sites in the Wellington 
Range, where evidence for bottle-glass flaking occurs at Malarrak 4, Djulirri and 
Bald Rock 1. Evidence for beads present at Bald Rock 1, unstrung, would 
suggest that they were arriving at the site for the purpose of beadwork, 
potentially becoming incorporated or altering existing material culture systems. 
Additionally, the presence of beaded objects may also lead to visual 
transformations in local rock art complexes, where depictions of beads and 
beaded objects may become incorporated into existing artistic traditions 
(McDonald and Veth 2012). McAdam (2009) and Chaloupka (1993) observe 
ancient Indigenous beaded objects depicted in rock art. It is possible that further 
archaeological evidence for beaded objects are found in the rock art at another 
Wellington Range site, Marligur. There are two painted female anthropomorphic 
figures depicted with 'lines' across the neck area - potentially indicating a 
beaded necklace or choker (Figure 13). Chaloupka (1993, 1996) further posited 
that the decorative infill painted on the clothing of these figures was influenced 
by the diamond designs present in Indonesian textiles and beaded chokers and 
belts. 
It has also been well documented that Indigenous people travelled to and from 
Sulawesi with Macassans, which would have significantly increased their 
exposure to island South East Asian material culture, including textiles and 
beaded objects (Lamilami 1974). The argument for beads and beaded items 
arriving in Arnhem Land from a Macassan origin is furthered by a resemblance 
between the style, motif design, choker choice, and beads available in the 
eastern islands of Indonesia (Departmen Pendidikan dan Kebudayan 1997) and 
the historical beaded objects collected in western Arnhem Land donated to the 
British Museum. The Indigenous chokers found in the British Museum and 
those shown in Spencer's photographs are arguably very similar in design, 
construction, and pattern to those found in Sulawesi and surrounds. We 
acknowledge the ubiquity of such a diamond motif and the similarity in choker 
designs in varied cultural contexts. 
Figure 13. Painted female anthropomorphic figure at Marligur, illustrating possible 'beaded' 
necklace or choker. 
Additionally, as previously mentioned the inclusion of the Makassarese words 
for beads—manik-manik and manimani—into local languages is another indicator 
of the Macassan exchange of these objects (Evans 1992). In an examination of 
the distribution of marit ime loan words around the Indian Ocean, Fuller et al. 
(2011) argued that many languages often prefer a descriptive local word above 
a foreign loan word, even if the item is introduced. However, in Arnhem Land, 
Makassarese, Bugis, and Malay words were readily incorporated into local 
coastal Aboriginal languages for items of introduced material culture (Evans 
1992). This highlights an important context for the pre-European introduction of 
beads into Indigenous society and further serves to illustrate a case for beads 
and beaded objects being part of an hybrid economy developed between 
Macassans and Indigenous groups during the trepang industry. 
Conclusion 
The Wellington Range beads are typical of those exchanged through South 
East Asian maritime networks and by European settlers in Australia during the 
to early 20"" centuries. Although chemical characterisation might further 
refine where they were produced, the importance here is that their description 
and presence provide insights into Indigenous-Macassan-European culture-
contact and the associated mechanisms of exchange. 
We propose that the introduction of beads and/or beaded items to northern 
Australia began with Macassans in the 18"' century. There is a chronological 
overlap of Macassan economies with the expansion of the British into northern 
Australia in the ig*'' century. The incorporation of beads as a component of the 
Macassan-lndigenous trade repertoire thereby provided continuity for 
Indigenous people to obtain specific desirable trade items from their later 
interactions with European economies. Accordingly, by applying Altman's hybrid 
economy model, if beads are not simply an exchange for labour, or gifting, they 
very likely represent the individual expression of customary rights in negotiating 
with Macassan and European economies. As Altman (2006) indicates, the 
peculiarities of the situations that arose between Macassans, Europeans, and 
Indigenous people, beads likely became a specific demand item for Indigenous 
cooperation and involvement in these non-customary enterprises. The 
demonstrated archaeological, historical, linguistic, anthropological and 
ethnographic presence of beads, along with other contact items, supports the 
model of a hybrid economy of Indigenous interactions existing in western 
Arnhem Land. While these foreign economies, i.e. trepang fishing, buffalo 
shooting, pearling, lumber getting and pastoralism, were forced upon 
Indigenous people, Altman (2001, 2006, 2007) provided us with a mechanism 
through which to understand aspects of Indigenous control of, and justification 
for, these interactions. Rather than the extremes of passive acceptance or 
violent resistance, Altman's model illuminates the conscious decisions made by 
Traditional Owners within a customary rights framework. This concerns the 
extent to which they interacted with others and what their desired outcomes 
were for such exchanges, such as allowing others to be on their country and to 
utilise their resources. Without such negotiations, the anticipated customary 
response would have been continual conflict in response to transgressions on 
country. Although violence is documented between Indigenous groups, 
Macassans, and Europeans, this view is balanced by the evidence for 
cooperation and facilitation as illustrated by the presence of traded items, 
including the beads recovered from the Wellington Range archaeological sites. 
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Abstract 
This paper presents selected results of an experimental study using portable x-ray fluorescence (pXRF) for the 
non-destructive analysis of rock art pigments in northern Australia. During two weeks offieldwork in the dry season 
of 2011 at the Red Lily Lagoon area in western Arnhem Land, 32 rock art motifs irtfour rockshelter sites were analysed. 
A total of 640 analyses were undertaken, including of white, red, black, yellow and blue pigments from both early and 
contact art motifs. This paper discusses the geochemical analysis of one particular motif painted with black pigment. 
It was determined that processed metal lead was the most likely pigment base. Contrary to previous stylistic analysis 
that suggested the motif had an old age, our analysis suggests that the motif was painted within the last 200-300 years. 
I n t r o d u c t i o n 
Direct dating of most rock art is often unresolved because 
pigments are inorganic and not suitable for radiocarbon 
dating and/or because the geology, such as the Kombolgie 
Sandstone Formation in western Arnhem Land, does not 
facilitate the use of other direct dating techniques (see 
Aubert et al. 2007). Establishing age determinations can 
assist with dating sequences of Aboriginal rock art. Rock art 
age determinations in Arnhem Land have traditionally been 
assisted by methods such as superimposition, typology or 
the archaeological context of inhabited sites. 
The earliest evidence for rock art in northern Australia, 
dated to 28,000 cal. BP, was established through radiometric 
dating of stratigraphic layers that contained a painted 
fragment of sandstone from an excavated deposit on the 
Arnhem Land plateau (David et al. 2012). The current 
chronology and sequence of rock art in Arnhem Land, 
however, has been proposed mainly without the aid of 
direct dating techniques (Brandl 1970; Chaloupka 1984, 
1993;89; Chippindale and Tagon 1998:107; Jelinek 1978, 
1989; Lewis 1988). 
The Red Lily Lagoon area (Urrmarning) in western 
Arnhem Land of the Northern Territory ( N T ) , has long 
been recognised as one of the most significant complexes 
of rock art in the Gunbalanya region (Edwards 1974:136, 
1979:51) (Figure 1). Red Lily Lagoon lies on the edge of 
the extensive freshwater wetlands and plains to the east 
of the East Alligator River and falls within the Gagudju/ 
Erre/Mangereridji language group zone. Tagon (1993:116) 
found that Freshwater Period motifs in this zone consisted 
of an extensive selection of fish (most commonly painted 
in x-ray and solid/stroke infill), painted hand or hand-
and-arm stencils, beeswax compositions, stick figures and 
energetic style stick figures. This complex of rock art motifs 
Figure 1 Location of Minjnylmirnjdawabu (MN12) within the context of 
Kakadu National Park and Arnhem Land. 
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as described by Tagon (1993) was found in abundance in the 
Urrmarning rock art precinct. 
Despite documentation of rocl( art in the Urrmarning 
precinct, no geocheniical studies of rocli art pigments in this 
study area had previously been conducted (Chalouplfa 1993; 
Gunn 1992; Jelinek 1989; Mountford 1958). Geochemical 
studies of rock art pigments in general are only infrequently 
conducted, as they involve controlled destruction of small 
parts of motifs that are then subject to laboratory analyses 
(Huntley et al. 2011; Jercher et al. 1998). The application 
of the non-destructive portable x-ray fluorescence (pXRF) 
technique in the field remedies this situation, although 
this approach has significant constraints on precision and 
accuracy of the geochemical results (Huntley 2012). 
In this paper we present data from an experimental pXRF 
study of the pigments comprising one particular motif, and 
discuss how low resolution geochemical data can be used 
to infer meaningful archaeological interpretation if the 
pigment raw material indicates a non-Indigenous provenance 
(cf. Cole and Watchman 1993). Our study is part of an 
ongoing project to develop practical conservation strategies 
to assist Indigenous rangers and traditional owners in 
monitoring disturbances to places of cultural significance. 
The results cast some doubt on previous age determinations 
by stylistic typology and give evidence for the potential of 
pXRF to provide important data for the understanding of the 
chronological sequence of rock art in western Arnhem Land. 
Minjnyimirrydawabu Rockshelter 
Our particular focus is the Minjnyimirnjdawabu rockshelter 
(MN12, previously recorded by Gunn [1992] as MN15), 
located approximately 40 m above the sandy plain on the 
edge of the sandstone escarpment which is part of the 
Kombolgie Formation (Plumb and Roberts 1992) (Figure 2). 
This site is notable for the presence of a 'contact' painting of 
a sailing ship and several decorative infill hand and forearm 
paintings, along with a diverse array of painted and beeswax 
motifs. This particular panel of the sailing ship and painted 
hand is amongst the most widely publicised examples of this 
style of rock art. 
These paintings have particularly high social significance 
to the Manitakarr traditional owners owing to personal 
connection with the painter of these motifs. According 
to senior traditional owner, Jacob Nayinggul (dec.) 
(pers. comm. 2011), the ship and a decorative hand painting 
to its right were of recent antiquity, having being painted 
by his adopted father in the early twentieth century. 
A substantial silty, charcoal rich, cultural deposit with 
numerous stone artefacts and faunal remains is present on 
the shelter floor, while grinding hollows and ground surfaces 
attest to the likely processing of local seeds, plants, fibres 
and ochre (Jones attd Johnson 1985; Meehan et al. 1985). 
Panel A in MN12 is on a vertical sandstone face orientated to 
the northeast and measures approximately 40 m^. It consists 
of 30 clearly identifiable motifs, with evidence for many 
others obscured by weathering (Figure 3). The subject 
matter of motifs includes anthropomorphic figures, weapons, 
x-ray fish, solid infill fish and macropods executed in red, 
yellow, white and black pigments. Mountford (1956:153) 
described the anthropomorphic figures as 'supposed to be 
self-portraits of the Mimi people'. 
A sample of these figures was selected for pXRF analysis 
based on motif pigment colour, thickness and colour 
diversity, including; 
• Motif I - a large red male anthropomorphic figure 
(Figure 3.1); 
• Motif 2 - a scene of four or five red anthropomorphic 
figures (Figure 3.2); and, 
• Motif 3 - a large black female anthropomorphic figure 
(Figure 3.3). 
Figure 2 Plan view of Minjnyimirnjdawabu (MN12) rockshelter 
indicating tile location of Panel A. 
Figure 3 MN12 Panel A with Motifs 1, 2 and 3. Motif 3 is shown in more 
detail in Figure 4 (Jelinek 1989:173; Mountford 19,56:154, Figure 41). 
Motif 1 is a vertical figurative depiction of a male individual 
(displaying genitalia) painted with red pigment in an outline 
and solid infill method in frontal view. It is depicted with 
short spears with large rounded ends, a spear thrower and 
possible 'goose spears' (Chaloupka 1993:148). The motif is 
uncommonly large, measuring 190 by 120 cm. 
Motif 2 consists of a scene composed of line and solid infill 
human figures. The scene is centred on two human figures 
that are joined vertically, with another shown upside down. 
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The figures are painted in a characteristic manner common 
to human figures: static and frontal with outstretched bent 
arms and legs. The uppermost figure appears to have two 
smaller human figures around, or attached to, the torso 
area. All figures are painted in red pigment and have been 
executed over faded indistinguishable motifs. The motif 
measures 90 by 40 cm. 
Motif 3 is a large anthropomorphic female human figure 
rendered in a black pigment in a line and solid infill form. 
Figure 4 reveals further details showing the complexity of 
painted elements of Motif 3 revealed through D-Stretch filter 
YBK. This motif is surrounded by other black pigment motifs, 
however it cannot be ascertained whether these constitute a 
scene with this motif This motif is an atypical depiction of a 
female because there are at least three types of spears painted 
across the figure from right to left, with one spear painted 
across the figure from left to right giving the impression the 
female figure is being 'speared'. This is atypical within the 
general corpus of Arnhem Land rock art, as male figures have 
a higher representation of such depictions of 'spearing'. The 
uppermost spear appears to be a composite 'shovel-nosed' 
type, with a solid stone or flat wooden point (Chaloupka 1993). 
That painted across the figure's torso is typical of a uniserial 
barbed spear (Chaloupka 1984; Lewis 1988). A further three 
lines are painted diagonally across the torso that resemble a 
composite three pronged spear, or are perhaps three separate 
simple spears. A fourth spear is painted diagonally from left 
to right across the thigh portions of the figure. An oval shape 
with small lines protruding from the outer edge of the shape 
is painted over the right thigh. Unlike Jelinek (1989:173), 
Mountford (1956:153-154) did not make any reference to the 
multiple spears that seem to be associated with this figure, 
nor that it was painted in a black pigment. 
Antiquity of Motifs According to Taphonomic 
Indicators and Stylistic Analysis 
Classification of anthropomorphii motifs according to form, 
or 'style', is exceedingly problematic, mainly owing to the 
appearance of such figures throughout the entire painting 
sequence (Bednarik 2002:1214). Motifs with non-diagnostic 
features, such as those lacking individualising forms, 
methods or stylistic conventions, depicted without material 
culture, are difficult to allocate to a temporal phase. It is only 
through mobilising multiple lines of evidence—'cabling', 
as discussed by Chippindale and Tagon (1998:93)—that 
assumptions about the antiquity of motifs can be made. Most 
researchers continue to utilise the revised chronological 
stylistic sequence for western Arnhem Land presented by 
Chippendale and Tagon (1998:107), with the basis of art 
styles originating from Chaloupka (1993). Yet major issues 
with the chronology remain. Research undertaken in the 
early 1990s to test the stylistic sequence, for example, 
recorded the superimposition of all motifs within the 
Kungurral and Brockman sites in Kakadu National Park 
(Chippindale and Tagon 1993). The results illustrated that 
the majority of art within the sample could not be allocated 
to a Chaloupka style. Other researchers, such as Lewis 
(1988) and Haskovec (1992), have suggested major changes 
are required to the sequence owing to major disagreements 
over particular stylistic sequences. 
Mountford (1956) argued that the motifs at 
Minjnyimirnjdawabu could be assumed to have considerable 
age owing to the use of the term 'Mimi'. This term was 
used by Indigenous informants to denote art work which 
was produced by earlier peoples (Chippindale and Tagon 
1998:94), though they also painted Mirni figures themselves. 
Jelinek (1989:173, Figures 188a and 190a) recorded similar 
motifs within his Gallery 1 at Inanagurduwil l- l l l , <iescribing 
them, 'whether white or red, |as belonging] to the same (Late 
Archaic) style and probably [coming] from the same period' 
(see also Jelinek 1989:179). Although he did not specifically 
refer to black pigment, Jelinek (1989) included these motifs 
within his general assessment of the panel and it is highly 
likely he attributed the black pigment motifs to this period 
as well. Under his chronology, the Late Archaic style was 
attributed to a period spanning from the Pleistocene to 
5000 BP (Jelinek 1989:479-480). 
Yet there are several indicators suggesting that the motifs 
may be much younger Motif 3 is amongst the last painting 
events in the sequence of superimposition on the panel. Motif 
3 superimposes a number of now significantly weathered 
motifs, with the weathered non-distinct imagery being 
polychromatic (yellow, red and white). White and orange 
pigments are known to have the least permanency, as they 
do not bond to the rock substrate like pure red pigment 
and thus are highly susceptible to weathering (Chippindale 
and Tagon 1998:103). As such, paintings containing white, 
orange and yellow pigments have been generally assumed 
by archaeologists to be of a younger age, especially in poor 
preservation contexts such as MN12. 
Motif 1 is a static, full bodied simple figure and, as such, 
could be diagnostic of numerous styles from the Intermediate 
(10-6 K ) or New Phase (6 K to present), as depictions of 
large human figures are found throughout these phases 
(Chippindale and Tagon 1998; Tagon and Chippindale 1994). 
Assessing the material culture associated with the motif 
in this case assists in chronological identification (after 
Lewis 1988). The spears depicted in Motif 1 are typical of 
ethnographic examples of goose hunting spears (Spencer 
1914). This type of technology is commonly associated 
w i^th the 'Freshwater Period', when magpie geese colonies 
flourished in the expansive freshwater wetlands (Finlayson 
et al. 1998; Whitehead et al. 1990). 
The non-distinct classification of human motifs also impacts 
on the stylistic classification of Motifs 2 and 3. The depiction 
of upwards bent arms and legs in a static and frontal 
position, as depicted in Motif 2, can be commonly found in 
anthropomorphic motifs throughout the entire sequence 
of Arnhem Land art, though it is most common in the late 
Holocene period (Chaloupka 1993). The material culture in 
Motif 3 indicates that the motif might be of a younger age. 
While simple, uniserial and pronged spear types are known 
to have been utilised throughout the Holocene, shovel-
nosed spears or leilira blades are known only to occur 
in the late Holocene or contact period (Allen 1989; Tagon 
1991). It is presumed that the production of shovel-nosed 
spears was bounded in different social circumstances than 
the more common smaller projectile points, and indeed, 
ethnographically, shovel-nosed spears were recorded as part 
of tribal ritual exchange around Gunbalanya in the 1940s 
(Allen 1989; Berndt and Berndt 1988). 
M e t h o d s 
The rock art motifs selected were analysed by pXRF in three 
stages for a wide variety of chemical elements in situ in the 
field. For pXRF analyses a Bruker Tracer lll-V pXRF was 
employed, equipped with a rhodium tube, peltier-cooled 
i2 -J 
o 
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Si-PIN detector at a resolution of approximately 170 eV 
(electron Volt) FWHM at the Mn K peak (5.9 keV [kilo 
electron Volt] at 1000 counts per second) and a 1024 
channel configuration multichannel analyser. Initially, 
instrument parameters for this case study were 40 keV, 
15 pA, using 0.1524 mm Cu [copper], 0.0254 mm Ti 
[titanium] and 0,3048 mm Al [aluminium] filters in the 
x-ray path, and a 100 second live-time count at 185 FWHM 
setting. This is the manufacturer recommended setting for 
higher Z elements (>Fe [iron]) for silicate rocks. Additional 
analyses were conducted for light elements (Si [silicate], 
S [sulphur], P [phosphorus), K [potassium], Ca [calcium], 
Ti, Mn [manganese]) with 15 keV, 15 pA without filter for 
100 seconds in a vacuum and finally in 'lab-rat mode' with 
40 keV, 1.1 pAfor 180seconds,also in a vacuum. Interferences 
from air were minimised by placing the instrument as 
close as possible to a flat surface of the sample. Net values 
of the samples were calculated with the Bruker ARTAX 
Spectra 7.1 package. Nine correction cycles were run for 
background strii)ping and peak deconvolution. Presence of 
elements in the pigment were assessed by subtracting mean 
net values of three bedrock analyses in close vicinity of the 
motif and mean net values of four red pigment analyses of 
underlying rock art motifs. For this study, we refrained from 
calibrating the net values to actual elemental composition, 
as the argument is based on qualitative presence/absence 
of important signature elements for common lead ores in 
Australia (S [sulphur], Zn [zinc], Ag [silver)). 
The difficulties of in situ analysis of rock art pigments have 
recently been discussed by Forster et al, (2011) and Huntley 
(2012). The main methodological obstacle is the surface 
structure of the analysis spot and the critical penetration 
depth of the x-ray beam^ (Potts et al. 1997a, 1997b). As the 
penetration depth of the l)eam is an equation of the density 
of the penetrated surface, the energy input for analysed 
1 Analysis spots were selected after assessment of the area with 
D-Stretch (Harman2010) , 
2 Equation to calculate penetration depth of x-ray beam: t = 
-Ln(I/IO) / ((M/p)*p) [-Ln(I/IO = 4.61], where p equals the 
density of the analysed compound. 
elements and the mass attenuation coefficient, it is assumed 
here that for heavier elements only a maximum of -50% of 
the count rate is related to the pigment itself (Markowicz 
2011). On the other hand, light element geochemistry is 
particularly difficult to assess in non-laboratory conditions, 
as the penetration depth of the beam is only a few hundred 
microns, making it exceedingly susceptible to surface 
morphology (Forster et al. 2011; Liangquan et al. 1998; 
Potts et al, 1997a, 1997b). Considering these limitations, it is 
necessary to analyse not only the pigment itself, but also the 
underlying bedrock and, in the case of superimposition, the 
geochemical composition of underlying earlier paintings. 
Results 
As shown in Table 1, we report analysis of selected light and 
heavy elements (Si, P, S, K, Ca, Ti, Mn, Fe, Ni [nickel], Cu, 
Zn, As [arsenic], Sr [strontium), Zr [zircon], Ag, Sn [tin], Sb 
[antimony] and Pb [lead]). 
Bedrock 
The bedrock of the area is described as quartz sandstones, 
conglomerates and dolostones intersected with hematitic 
and brown ferrugious sandstones of the Katherine River 
Group in the Kombolgie Formation (Ahmad and Scrimgeour 
2006; Mitchell et al. 1983; Plumb and Roberts 1992; Smart 
et al, 1980). As such, it consists mainly of quartz (SiO^), 
dolomites, (CaMg[C03)3), feldspars (|K,Na,Ca]AlSi.p„) and 
iron-oxides (Fe^O^). The pXRF analysis detected Si, K, P, S, 
Ca and Ti in significant amounts in the bedrock. Bearing 
in mind the limitations of geochemical analysis in non-
laboratory conditions, it is suggested that all analyses of 
elements lighter than Fe, such as Si, P, S, K and Ca (Forster 
et al. 2011), are quantitatively unreliable. In reference to the 
possible natural origin of the pigment, Cu, Zn and Ag were 
detected in the bedrock. 
Figure 4 MN12 Motif 3 shown with D-Stretch filter YBK for black pigment enhancement. Figure 5 MN12 Motif 3 illustrating the locations 
sampled for pXRF, 
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The art panel studied contains multiple painting episodes, 
with the black Motif 3 underlain by red pigment motifs. 
Figure 5 illustrates the locations from which pXRF samples 
were taken on Motif 3. The geochemlcal composition and its 
colour suggest that iron-oxide (e.g. hematite) is the main 
constituent of the underlying red pigment. Comparatively 
high counts of iron and sulphur were detected in Motif 3. 
Some amount of lead was also identified in the analysis 
(Table 1); however, it is unclear whether this originates from 
weathering of the black pigment. 
Initially, it was assumed that the black pigment consisted of 
charcoal or a manganese-oxide, as these materials have been 
previously reported for western Arnhem Land rock art and 
elsewhere (Chaloupka 1993; Huntley etal. 2011). Manganese, 
however, was not detected in amounts exceeding the 
background readings. Elements identified with significant 
higher counts than underlying bedrock or red pigment are 
Si, As' and Pb (Table 1). As discussed before, net values of Si 
are dismissed as either machine-induced or as a weathering 
product of the underlying sandstone. The main constituent 
of the black pigment is Pb, although without significant 
amounts of S and Zn, elements commonly associated 
in Australian natural lead mineralisation, suggesting 
processed metal lead as the most likely source of the raw-
material (Geosclence Australia 2004). The identification of 
The detection of As in the presence of high Pb with pXRF has 
been problematic in the past, as the Ka peak of As at 10.5 keV 
and the La peak of Pb at 10.6 keV overlap to produce a strong 
interference and result in a significant increase of the detection 
limits for arsenic. 
lead in the pigment is supported by analysis of several spots 
with less black pigment cover (Figures 6A and 6B), reducing 
significantly the amount of lead detected (Table 1). 
Discussion 
Naturally Occurring Lead Sources 
Natural occurring near-surface lead deposits have been 
reported across Australia. The most common lead mineral 
with a dark grey streak is galena (PbS). In Australia, surface 
deposits of galena are usually metamorphic formations, though 
galena can occur in limestones, sandstones and calc-silicate 
rocks. Weathering of galena results in carbonated lead minerals, 
such as cerussites (PbCO,), or lead sulphites, such as anglesites 
(PbSOj); however, these minerals can be excluded as a possible 
source of the pigment, as their streak is white (Deer et al. 1992). 
In the NT, particularly in the 'Top End', lead ores are usually 
associated with uranium deposits, the closest to MN12 being the 
Cahill Formation in the Pine Creek Inlier, which is now mined 
at the Ranger Uranium Mine (approximately 30 km southwest 
of Urrmarning) where small amounts of lead-zinc ores are 
Figure 6 Microphotograph of black pigment showing (A) ttiick and (B) 
thin cover-
Bedrock 
Underlying 
Red Pigment 
White Erosion 
Crust 
Black Pigment 
(Thin) 
Black Pigment 
(Thick) 
Average 
(n=4) 
SD 
Average 
(n=4) 
SD 
1 
Average 
(n=4) 
SD 
Average 
(n=3) 
SD 
Average 
(n=3) 
SD 
SiK12 4617 672 3763 495 16,843 J 8836 6688 2682 20,415 2635 
PK12 7768 5440 2246 2509 122 155 2 1 
SK12 1676 1290 5050 1182 949 ' 28 4147 1780 2175 391 
KK12 5867 4018 5744 176 2 6 3 ^ 49 6569 1324 3017 93 
CaK12 1662 1517 1955 749 615 : 172 1114 .528 2318 211 
TiK12 1122 654 2170 484 269 ' 85 1563 267 1198 850 
MnK12 879 431 880 165 578 154 ' 462" 1.32 770 114 
Fe K12 18,883 9714 81,916 13,351 3271 ' 1954 64,046 9737 61,873 26,413 
N1K12 245 30 116 18 133 4 133 8 239 36 
C u K l 2 110 7 55 8 69 i 14 63 26 77 15 
ZnK12 265 100 103 4 112 : 6 111 28 318 23 
AsK12 42 4 55 4 9 ' 2 70 28 452 136 
SrK12 3797 3224 626 74 1689 1 403 1 760 70 4281 355 
ZrK12 2834 124 411 90 499 ; 318 368 80 1682 265 
AgK12 1715 1 66 335 34 3 9 ^ 139 439 80 2145 371 
SnK12 694 130 495 95 , 447 j 165 556 1 53 608 259 
SbK12 892 
i 
; 27 537 168 1 
27 21 687 ' 109 760 204 
P b L l 129 64 666 104 1 19 j 6 991 192 10,122 2768 
Table 1 Summary statistics of net values of MN12 pXRF analysis of bedrock, white erosion crust, hematite and lead pigment; the thicker the black 
pigment the higher lead counts, indicating that the black pigment indeed is metal lead. The white erosion crust was also measured to assess possible 
contamination through leaching of lead from the bedrock; no lead was found in the erosion crust. 
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associated with uranium-oxide mineralisation (Needham 1988). 
Galena, as well as other common lead mineralisations, can be 
excluded as potential sources for the pigment, as the pXRF 
analysis only showed traces of Zn and S comparable with the 
background amounts, indicating they were associated with the 
underlying bedrock rather than the pigment. 
Processed Metal Lead 
The lack of elements usually associated with natural lead 
mineralisation indicates that the lead used for painting 
motifs is more likely to derive from processed metal. It is 
suggested that procurement of lead pigment most likely 
resulted from interaction and/or exchange with Macassan, 
Dutch or other European settlers. Initial contact between 
Aboriginal groups and Macassans and Dutch explorers 
is known to have occurred from the 1700s (Allen 2008; 
Clark and May 2013; Hiscock 2008). Settlement of the 
Arnhem Land region by British colonists is documented 
as beginning ca 1839. Indigenous and British interactions 
in the area intensified with the development of the buffalo 
hunting industry in the 1890s and is known to have involved 
the bartering and exchange of high value items, such as 
metals and tobacco (Powell 1996). Lead was a very common 
multipurpose metal in colonial times, used variously for 
minting coins, water pipes, lead-based paints, sheeting, 
sheathing for hulls, anchor stocks, seals, stamps, tablets, 
musket balls and shot cartridges (Tripati et al. 2003; van 
Duivenvoorde et al. 2013). The largest amounts of lead 
transported, however, were most likely ship ballast. 
It has been well established that there was pre-European 
evidence of trading with Macassan fishermen and that metals 
were part of the items exchanged (Clarke 1994; Hiscock 2008; 
Lamilami 1974; MacKnight 1969, 1986; Mitchell 1994, 1996). 
Macknight (1969:223) reported finding a lead ball (possibly a 
musket ball) at the Anuru Bay Macassan trepang processing 
site on the northwest Arnhem Land coast. Fredericksen 
(2003) reported miscellaneous finds of lead musket balls 
from the colonial Fort Dundas (occupied from 1824-1828) on 
Melville Island. Evidence of metal in general, mostly tin and 
iron, has been recovered from excavations and observed on 
the surfaces of many rockshelters in western Arnhem Land 
(Chaloupka 1993; Clarke 1994; Guse 1998; Guse and Woolfe 
2006; Mitchell 1994; Schrire 1982). Although there have been 
no reports of lead in these studies, Macassan contact with 
European traders in the Indonesian archipelago reaches back 
into the sixteenth century (Knapp and Sutherland 2004). 
Apart from minor exploratory incursions, the Red Lily Lagoon 
area experienced regular European settlement only after 
1891. The large Asian water buffalo herds of the East Alligator 
River were a potentially lucrative enterprise for European 
settlers in the NT and in 1891 Paddy Cahill became one of the 
first shooters to move into the area. Aboriginal labour was 
soon incorporated into buffalo enterprises, and Indigenous 
people were attracted to Cahill's settlement, where tobacco 
and meat could be readily obtained (Forrest 1985:87). The 
incorporation of Aboriginal labour into the buffalo industry 
starts to be widely reported in the local newspapers during 
the 1890s (Northern Territory Times and Gazette) (Figure 
7). By 1897, rifles, shotguns and lead ammunition started to 
enter into Indigenous ownership in Arnhem Land in large 
quantities (Wesley 2013). Aboriginal men were typically 
armed with less expensive, older Martini Henry rifles and 
shotguns to assist the horse-mounted white shooters to follow 
up and dispatch the wounded buffalo (Wesley 2013). 
We cannot be certain of the exact source of the pigment used 
in Motif 3 in MNI2. We can infer, however, that the lead in 
the pigment most likely derived from pulverised shotgun 
ammunition. In Australia and abroad, evidence of trading in 
shotgun bullets between Indigenous groups and European 
settlers is scarce. Lead bullets from Martini Henry rifles 
occasionally occur in archaeological sites, including Leija on 
the Barkly Tablelands (Ken Mulvaney pers. comm. 2013) and 
in the Urkuk Village sites in the Duke of York islands (Ian 
Lilley and Sally Brockwell pers. comm. 2013). Surface artefact 
assemblages elsewhere at Red Lily Lagoon include flaked 
glass implements, iron wire, clay pipes, beads and wooden 
implements worked by metal, all of which demonstrate 
that European materials were purposely adapted for local 
use. Excavations on the wider Arnhem Plateau, such as at 
Malarrak rockshelter in the Wellington Range, recovered 
large amounts of tin, iron and glass. Roberts and Parker 
(2003:26) documented a cache of material culture at 
•Artefact Cave' near Mt Borradaile (Awunbarna), some 40 km 
to the northeast of Urrmarning, including a Bell and Black 
matchbox tin (1870), a Macassan adze, a domino piece, a 
tobacco pipe, a bag of shot (Figure 8), and hand-forged nails 
and screws. 
This research has illustrated the difficulty of placing rock 
art motifs within a chronological framework regardless of the 
style in which the motif has been painted. The importance 
of applying pXRF to this study has allowed us to identify 
the introduction of a foreign raw material into the material 
culture of Indigenous society in Arnhem Land, which can be 
considered as an important chronological 'event marker'. Event 
markers, along with proliferation events, are significant in the 
identification of the introduction of new cultural materials 
(see Hiscock 2008). The growing body of research on Arnhem 
Land culture contact points to seventeenth century origins 
for foreign materials entering Arnhem Land (Clarke 1994; 
MacKnight 1969; Mitchell 1994; Ta(;on et al. 2010; Theden-
Ringl et al. 2010). The use of an introduced material to paint 
motifs that are irrefutably Indigenous subjects rather than 
introduced imagery (i.e. ships, guns, Europeans) attests to 
the difficulty in assigning chronology based solely on style. 
Without knowledge of the use of lead in the pigment, and 
based on current assumptions on the introduction of Arnhem 
Land rock art styles, the age of the black motif could be 
grossly over-estimated. Estimating motif age is inarguably 
one of the most difficult areas of rock art research in general. 
Given the evidence presented above, the most likely period 
for painting Motif 3 coincides with the escalation of English 
settlement in Arnhem Land from the mid- to late nineteenth 
century, owing to the introduction of much larger quantities 
of foreign materials into Indigenous society. 
Conclusion 
The application of pXRF to the study of rock art is a 
relatively recent development in Australian archaeology and 
is still in its experimental phase (Huntley 2012). However, 
this study has demonstrated that the use of pXRF can make 
a meaningful contribution to the study and conservation 
of rock art. The application of pXRF analysis to one such 
motif has demonstrated that it, at least, comprises lead 
rather than some other black substance, such as charcoal or 
manganese. This discovery has expanded our knowledge of 
pigment diversity and contributed significantly to a greater 
chronological understanding of the rock art sequence at 
Minjnyimirnjdawabu, and indicated that at least some of 
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Figure 7 Buffalo shooters (NT Library: Kathryn Brown Collection. 
Photo Number PH0413/0041). 
% u 
Figure 8 Cache of contact materials at a rocksheiter near Awunbarna to 
the north of the study area containing a 'bag of lead shot' (photo sourced 
from <http://www.nickr.com/photos/winam/3734029464/>). 
these motifs, previously assessed as being of substantial 
antiquity, are clearly younger than a seventeenth century 
origin. Importantly, it demonstrates that assumptions 
about chronology based on style alone may be seriously 
flawed and direct dating is required for the Arnhem Land 
artistic sequence. 
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Abstract In 2008 researchers from the AustraUan National University's Archaeology and 
Natural History Department and Flinders University's Program in Maritime Archaeology 
recorded nine non-Indigenous watercraft rock art images in a rock-shelter in the Wel-
lington Range of north western Arnhem Land in the Northern Territory. During the project 
it was recognised that one of the missing elements of interpreting watercraft in rock art was 
a comprehensive analytical framework that can be tested and reproduced. The development 
of such a framework can be used by future researchers to begin addressing the larger issues 
and considerations represented in non-Indigenous watercraft depictions across Australia. 
Keywords Rock art • Arnhem Land • Indigenous archaeology • Watercraft • Malarrak 
Introduction 
In 2008 the Australian Research Council funded the research project entitled Baiyini, 
Macassans, Balanda &Bininj to study the timings and nature of non-Indigenous and 
Indigenous culture contact through the investigation of archaeological sites in the Wel-
lington Range and Anuru Bay region of north western Arnhem Land in the Northern 
Territory (NT), Australia. Sites including coa.stal occupation and living areas, resource 
extraction and processing areas, rock shelters and rock art sites and the landscape and 
seascape were all part of the material cultural remains available for exploring these issues. 
Despite a history of archaeological investigations specifically on Macassan period sites in 
the area (Macknight 1976; Mitchell 1994), little attention is paid to the region's contact 
period rock art and what it can contribute to our understanding of the interactions between 
these different ethnic groups. Further to this point, the rock art motifs that most commonly 
represent non-Indigenous aspect.s—watercraft—have been paid even less attention 
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(Burningham 1994; Chaloupka 1996; Roberts 2004). An opportunity to record and study 
watercraft depicted in the rock art of this region presented itself in a collaborative rela-
tionship between the Australian National University's Archaeology and Natural History 
Department and Flinders University's Program in Maritime Archaeology. 
This article presents the results of an archaeological recording project conducted in 
2009 of the non-Indigenous watercraft imagery in a rock-shelter known as Malarrak. 
Malarrak is located 12 kilometres inland of the coast in north western Amhem Land, on the 
northern side of a sandstone outlier to the north of the Wellington Range (Fig. 1) and on 
the traditional lands of the Manganowal Traditional Owners. Excavations at Malan-ak 
reveal an Indigenous occupation from 36,728 to 35.156 cal BP (R32137/3) through the 
early twentieth century. The archaeological deposit contains remains from the exploitation 
of coastal shellfish species, stone artefacts, glass, pottery, beads and ochre fragments. The 
Fig. 1 Location of Malarrak rockshelter, Arnhem Land, Australia 
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complex of sites at Malarrak also contains over 500 paintings, including many dating to the 
contact period. 
Although some aspects of the contact rock art imagery f rom Malarrakwere previously 
published (i.e., the Macassan knife, monkey in tree and Trepang smokehouse), other 
imagery of the rockshelter remains undocumented (Chaloupka 1993, 1996; May et al. 
2010) (Fig. 2). The rock art assemblage contains a number of Amhem Land styles 
including hand stencils, large human figures, simple figures. X-ray, and complex decora-
tive images. Indigenous motifs at the site include depictions of flying foxes, macropods, 
frilled neck lizard, goannas, saltwater crocodiles, barramundi {tales calcarifer), forktail 
catfish {Arius leptaspis), yams, lily plants, birds, human figures (male and female) with 
head dresses and spears. Introduced motifs in the site include watercraft, firearms, buffalo, 
and a mug, as well as a range of Macassan associated imagery. 
A record was made of nine non-Indigenous watercraft rock art motifs f rom three 
adjacent rock shelters. This project used standard rock art recording techniques and 
included both specialists in Indigenous archaeology and rock art and maritime archaeol-
ogists specialised in the knowledge of ship construction. This collaborative approach, 
recognized by others (May et al. 2009), provided a productive environment in which 
varying specialties could contribute useful knowledge and data for a more complex and 
fuller understanding of the material culture. During the process it was identified that one of 
the missing elements of interpreting depictions of watercraft in rock art was a compre-
hensive, systematic analytical framework that can be tested and reproduced and that is 
specific to the subject matter. The development of such a framework was the starting point 
for this research and is outlined below. This article also provides some discussion and 
conclusions about what images of watercraft depicted in rock art can reveal about the 
interaction between non-Indigenous and Indigenous groups within this region at the time of 
contact and beyond; the extent of Indigenous knowledge about watercraft; and potential 
directions for this type of research. By establishing a systematic framework for analysing 
water craft it is hoped that future researchers can use and develop it further to begin piecing 
together the larger issues and considerations represented in non-Indigenous watercraft 
depictions across Australia. 
Fig. 2 A major panel in Malarrak 4 illustrating the range of contact imagery 
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Previous Research 
An increasing interest within the study of Austral ian archaeology has been the docu-
mentat ion of Indigenous Australian interactions with colonial Austral ia (see Veth et al. 
2008). Historical and archival records provide one story of Indigenous Austral ia and 
archaeological evidence can provide another. It is this period of history that recent 
archaeological studies in western A m h e m Land are investigating f rom the early contact 
with Indonesian seafarers through the early military outposts on the Coburg Peninsula to 
the later sett lement of the N T after 1870 (May et al. 2010, 2011; Tagon et al. 2010). In 
contrast to the historical documents , the location of Djurlirri (another large rock art gallery 
located during this research), provided a rich resource of information regarding this period 
(Taijon et al. 2010). This gallery contains approximately 1300 rock art paint ings and 
illustrates the range of contact Indigenous groups had with European visitors and later 
setders. Amongst the paintings are images of Indonesian and European ships and boats 
which were radiocarbon dated " to have a min imum age of A D 1664" through to the late-
nineteenth century (Tagon et al. 2010:6). 
Contact period rock art in northern Australia provides a view of Indigenous percep-
tions and interactions with outsiders and the nature of the culture contact period f rom the 
Macassan mari t ime industry through the t ime of nineteenth and twentieth century .set-
t lement. Nevertheless, contact period motifs have only recently begun to receive the 
attention due by researchers (Layton 1992; Frederick 1997, 1999). The most recent work 
on the reg ion ' s contact period rock art is that of Tagon et al. (2010) and May et al. 
(2010, 2011). Each of these publications relate to research conducted at sites in western 
A m h e m Land and represents an approach to establishing both a chronology of the 
contact imagery and a history of Indigenous interaction with Macassan and Europeans . 
These studies have raised a number of issues regarding the interpretation of in t roduced 
contact imagery, among which include the need for accurate identification of non-
Indigenous watercraft . Much of the contact rock art has a specific mar i t ime focus 
including watercraf t , and is an important window into the interaction that Indigenous 
people had with Macassan fleets and sett lements of the d m e , as well as later per iods 
(Clarke 1994, 2000a, b; Clarke and Frederick 2008; Roberts 2004). Representa t ions of 
Macassan and European style vessels were documented at sites in several Austral ian 
states including Queensland, We.stern Australia and New South Wales. However , in none 
of these areas is there such an overwhelming occurrence of them as is found in the NT. 
Watercraf t , such as those at Djurlirri and the ones included in this study, provide a 
considerable amount of information about the activities and engagement of the contact 
and later sett lement periods in this region. Recording and studying these paint ings is 
significant for our understanding of Indigenous history and the continuity of traditional 
knowledge and customs in western Arnhem Land. 
In general the subjects of ships and seafar ing have long captured the imaginat ion of the 
public, and those depicted in rock art are no exception. Images of Macassan and European 
vessels depicted in rock art sites around Arnhem Land and Groote Eylandt have featured 
prominent ly in popular publications (for example Barrett 1946; Cole 1980; Cha loupka 
1993). And while several researchers working in the region provided some descript ion of 
these types of imagery when encountered, they have generally been treated as one small 
part of a larger inventory of all motifs within a rock shelter. One of the earliest examples of 
such inclusion is Tu rne r ' s (1973) inventory of the rock art of Bickerton Island which 
of fe red basic technical descript ions of watercraf t , as well as interpretations provided by the 
i s land 's Indigenous communi ty . Such interpretation became c o m m o n and il lustrations and 
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descriptions of non-indigenous vessels were generally added as part of a larger discussion 
of the contact period (Chalopuka 1984; Chaloupka 1988; Layton 1992). 
Over the past few decades several publications have emerged with a specific focus on 
the vessels associated with the seasonal visit to the northern coasts by Macassan voyagers 
(Bumingham 1994; Chaloupka 1996; Bumingham 2000; Clarke 2000a; Clarke and 
Frederick 2006, 2008, 2011). This period in the history of northern Australia is still little 
understood and these works have made important contributions to understanding how these 
trips were made possible, and shed some light on cultural interaction. Each of these present 
discussions of different aspects of the images, including technical and stylistic analyses, as 
well as interpretations of engagement between Indigenous peoples and Macassans 
(Bumingham 1994, 2000; Chaloupka 1996; Clarke 2000a; Clarke and Frederick 2006, 
2008, 2011). Roberts (2004) explores European ships depicted in the rock art of Mt 
Borradaile, in western Arnhem Land and presents a general inventory of all known 
European vessels in this area. He also attempts to identify technical and stylistic features to 
better understand their broader social context (Roberts 2004). 
Watercraft as Indicators of Contact, Chronology and Significant Events: Establishing 
a Marit ime Presence in Northern Australia 
Chippendale and Tagon (1998) suggest contact rock art imagery can assist with providing 
dates for the contact period sequence, and ship identification is certainly one of those 
avenues. However, there are several issues that need to be addressed with regards to the 
methodology for the identification of a ship depicted in the rock art. It is important to have 
an in-depth understanding of the history of maritime shipping in the NT, and the 
encounters between Indigenous and maritime cultures or to employ or collaborate with a 
maritime historian who specialises in the production of such histories. Without the original 
Indigenous painter to provide us first-hand details of the painting, we must demonstrate the 
historical connection between the ship in this region of Arnhem Land, and the method for 
identifying the particular ship from others that were known to operate in north Australian 
waters. Thus, below is a brief contextual overview of the maritime activities in the 
Northern Territory. 
Archaeological evidence demonstrates that Indigenous Australians had an established 
economic relationship with marine resources in northern Australia over many thousands of 
years (Allen and Barton 1989; Bourke 2000; Brockwell et al. 1995; Clarke 1994; Faulkner 
2006; Mitchell 1994). Shell midden deposits and rock art in Arnhem Land illustrate a 
detailed knowledge and intensive use of marine resources. The archaeological evidence of 
.shellfish utilisation and fish remains al.so illu.strates Indigenous groups knew of seasonality, 
abundance and distribution of such resources, and that they developed appropriate tech-
nologies to hunt, catch, and collect them. Complex traditional ecological and sacred 
knowledge of the sea and offshore areas also demonstrates well-established maritime 
traditions in Indigenous society (Morphy 1991; Bemdt and Bemdt 1954; Lamilami 1974). 
Unfortunately, other than this knowledge and the presence of archaeological sites dating to 
after the Holocene sea level rise, evidence for the methods of early coastal voyaging or 
island crossings remains elusive. 
The first European records of Indigenous interaction with maritime technologies and 
economies in coastal NT waters comes from Captain King's (1827) account of interactions 
with Indigenous peoples of Goulburn Island. During a prolonged encounter with an 
Indigenous group on Goulburn Island, Indigenous men at one point attempted to steal 
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King's longboat; in retaliation his crew tooi< possession of a dugout canoe from an 
abandoned Indigenous campsite (King 1827). This is one of the eariiest references to 
dugout canoes in possession of Indigenous peoples in Amhem Land. It has generally been 
assumed that dugout canoe technology and usage was introduced by the Indonesian trepang 
fishermen that visited Arnhem Land (Macknight 1976). Indigenous narratives and testi-
mony have supported the likelihood that the dugout canoe was acquired from Indonesian 
trepang fishermen (Bemdt and Berndt 1954; Thomson 1949; Warner 1937). 
While the date marking the beginning of the Macassan trade with Indigenous people 
along the Amhem Land coast is still debated, historians are largely focussed on a period 
post-1720, with significant increases in production in the 1780s (MacKnight 1976, 2008). 
Recent beeswax dates suggest this contact with Indonesian mariners likely began sometime 
in the mid-seventeenth century (Tagon et al. 2010). Records and stories show that Indig-
enous men participated in the trepang fishing industry and worked as crew aboard Indo-
nesian sailing vessels (Macknight 1976; Lamilami 1974). One of the more detailed 
accounts of Macassan maritime material culture came from accounts given by Yolngu 
informants interviewed at Yirrkala (northeast Amhem Land) in 1947 and 1949 (Berndt and 
Berndt 1954). A number of these informants produced detailed crayon drawings with 
descriptions of items that were brought with the Macassan trepang fishermen. Amongst the 
descriptions and notes made are details of the trepang fishing and processing equipment, as 
well as a variety of other items. For example. Drawing 7152, which is held at the National 
Museum of Australia, is labelled with the following description: 
This drawing depicts in plan view a Macassan trepang processing site at Melville 
Bay, near Yirrkalla, north-eastern Arnhem Land. Praus are sailing in the large har-
bour, and various Macassan settlements are shown on the shores. 
Yolngu correspondents provided 19 specific Macas.san loan words for different parts of 
a sailing vessel, including features such as the anchor, mast, sails, rigging, rudder and 
cabins. The fact that these drawings and descriptions were made some 40 years after the 
last Macassans visited north ea.st Arnhem Land is a significant indicator of the intricate 
knowledge held by the Yolngu regarding maritime material culture. MacKnight (1976:89) 
later records a similar experience during his fieldwork in the 1960s, stating "many older 
Aborigines remember the names for different parts of the prau and can point these out on a 
photograph." 
Thus, when Europeans arrived in Amhem Land in the nineteenth century, coastal 
Indigenous peoples were already accomplished mariners using dugout canoes, and a 
number had developed skills and a familiarity of Macassan maritime sailing technologies. 
This familiarity with sailing technologies continued to develop when Indigenous peoples of 
the Coburg Peninsula and surrounding areas interacted with the settlements at Fort Wel-
lington and Port Essington from 1827 to 1849. Records illustrate the close interaction of 
Indigenous men and sailing vessels and document many going aboard sailing vessels and 
being employed in various maritime tasks at the settlements (MacGillivray 1852; Mul-
vaney and Green 1992). 
Owing to the late occupation and interest in Australia's north, there was sporadic and 
minimal European maritime activity until the early 1800s. An early European maritime 
presence in Australian waters mostly consisted of Royal Navy ships that accompanied the 
First Fleet. The very first voyages to this region were made on relatively small cutters by 
Captain Flinders (1814) and Captain King (1827). The early garrisons and settlements at 
Fort Dundas, Fort Wellington and Port Essington were serviced and occasionally patrolled 
by a general class of vessel known as a brig or brigantine. These vessels were typically 
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sailing ships of the Napoleonic era, two- to three-masted, and usually with a single gun 
deck. The Royal Navy maintained a presence in N T coastal waters until the abandonment 
of Port Ess ington in the 1849; ships that sailed in N T waters include H M S Britomart, H M S 
Tamar and H M S Rattlesnake (Allen 1972; Galley 1999). There was a 30 year gap in the 
presence of regular modern European .shipping in N T coastal waters until the deve lopment 
of the South Austral ian colonial outpost of Darwin. 
Fol lowing the departure of the Briti.sh colonial sett lements, later buf fa lo shooting, 
t repang fishing and pearl diving indu.stries develop around the A m h e m Land coast l ine af ter 
the 1870s (Powell 1982). Darwin was established in 1869 to assist with the set t lement and 
economic deve lopment of the N T (Bauer 1964; Powell 1982). The sett lement was founded 
in Darwin Harbour which was considered to provide a suitable harbour and anchorage—a 
feature largely missing f rom the earlier set t lements. A review of contemporary newspapers 
reveals that ma jo r mari t ime shipping during the colonial period of sett lement in the N T 
consisted most ly of commerc ia l vessels carrying passengers and materials to and f rom 
southern ports and Darwin. A fleet of small vessels were permanent ly stationed in Darwin 
to work in local mari t ime commerce and shipping. Minor shipping consisted most ly of 
local coastal fishing, pearl ing in particular and supplying remote set t lements around the N T 
coast l ine to pastoral stations on the Macar thur River and Victoria River. Luggers and 
schooners appear to be the most c o m m o n ship utilised in these industries. Buf fa lo shooting 
enterprises on the Tiwi Islands, Coburg Peninsula and the Alligator River region also 
required supply and shipment of hides via small ships (Mulvaney 2004). The early 1900s 
saw the es tabl ishment of a series of Indigenous missions along the N T coa.stline and 
islands. The missions where generally serviced by a miss ion-owned lugger or schooner. 
Between 1869 and 1911, the South Australian Administrat ion in the N T usually posses.sed 
a small s teamer or vessel that would carry out government work as necessary for the N T 
Administrator . This included collecting customs f rom Indonesian fi.shermen; police patrols; 
shipwreck rescues; regular mail runs to missions and pastoral station outposts; government 
resident doctor inspections; surveying duties; and general colonial government business 
(Searcy 1907). 
During this period Indigenous groups became involved in the various colonial industr ies 
and were employed to crew the luggers and schooners that were used to supply various 
outposts and fishing activities (Lamilami 1974). Although these industries went into 
decl ine in the early twentieth century, the establ ishment of mission set t lements a long the 
A m h e m Land coastl ine necessitated mari t ime shipping activity. Indigenous crew and 
skippers operated luggers and smaller craft to supply the sett lements of the Methodis t and 
Angl ican missions. This is aptly demonstrated at the Goulburn Island mission, especial ly in 
a series of photographs taken by Axel Poignant in 1954 (NLA Collection). Mission boats 
and canoes cont inued to be used not only for transportation of people between the 
mainland and islands, but also for traditional hunting and fishing. Therefore , throughout the 
period of contact with Europeans, the relationship and development of nautical skills and 
knowledge of mar i t ime technologies and European shipping cont inued and evolved. 
Methodology 
As ment ioned above, non-Indigenous watercraf t comprises a significant proport ion of the 
mot i f s represented in Indigenous contact and post-contact rock art. Thei r study can con-
tribute to unders tanding the cross-cultural engagement between Indigenous and non-
Indigenous visitors and settlers over t ime ( O ' C o n n o r and Arrow 2008:400). Addi t ional ly , 
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studies of watercraft can highlight Indigenous knowledge of these visitors and their mode 
of transportation to, from and within the region. To test these assumptions this study 
addresses a set of watercraft motifs located in the Wellington Range at the complex of 
Indigenous rock shelters known as Malarrak. The watercraft depicted range from Macassan 
praus to sail and steam powered vessels and are presented in different rock art styles. 
Though previous studies tended to be less systematic and lacked a representative sample 
of depictions of boats in rock art (Bumingham 1994; Chaloupka 1996; Roberts 2004; 
O'Connor and Arrow 2008), each has made a significant contribution towards under-
standing such motifs. For instance, Bumingham (1994) provides excellent technical 
analysis of shipping characteristics of Macassan prau and lugger-rigged vessels in rock art, 
while Roberts (2004) presents a detailed overview of the general historical implications for 
depictions of shipping and engagement with Indigenous peoples in Amhem Land. 
This article responds to previous works that lack a methodological framework to 
incorporate such a framework based on maritime technical and historical knowledge. It 
argues that a systematic framework for analysing non-Indigenous watercraft motifs, 
alongside an analysis of context, is crucial for the establi.shment of an ongoing research 
agenda in watercraft in rock art. Thus, it is a first attempt at placing non-Indigenous 
watercraft motifs represented in rock art into a more rigorous framework by which a set of 
data are tested and falsified or supported quantitatively. This framework is constructed 
purposefully to be inclusive of all types and features of non-Indigenous watercraft so that it 
can be used in the future to assess watercraft motifs from Indigenous through contact to 
post-contact and modem vessels. Further, this framework can be used to analy.se relevant 
motifs across Australia and even around the world. Finally, it can be used to place previous 
subjective studies of cultural material where motifs are either assessed individually or 
compared in a non-systematic approach into a systematic framework in which all data can 
be compared. 
To date, relatively little rock art research in Australia has included the expertise of 
maritime historians or maritime archaeologists. When compared to the amount of icono-
graphic studies that were undertaken by maritime researchers around the world, this lack of 
collaboration appears mismatched. Maritime and nautical archaeologists have for some 
time been involved in iconographic studies which tend to focus on ship details, ship types, 
ship construction and understanding the chronology of ship construction over time 
particularly when the physical evidence of ships are not available (McGrail and Anthony 
1979; Pritchard 1987; Ba.sch 1989; Mott 1990, 1994; Maarleveld 1995; Kingsley 1997; 
Langdon and Van de Moortel 1997; Martin 2001; Turner 2007). Thus, this paper not only 
presents another contribution in the growing area of contact period and post-contact period 
watercraft rock art through combining areas of specialization, but also increases the scope 
of work conducted on iconographic studies in maritime and nautical archaeology. 
The recording process for this project involved standardized, detailed site recordings of 
individual motifs and included scaled photographs, measured drawings, Munsell colour 
readings, orientation, dimension measurements, technique, style, accompanying motifs, 
super-imposition motifs and condition assessments. The digitized images and measured 
drawings were then processed and analysed further in the lab. Analysing motifs is complex 
and includes a number of biases including cultural differences, differences in researcher's 
expertise and inconsistency between recorders. To minimize the amount of biases, a 
standardized framework for analysis was necessary. Because no systematic framework for 
standardizing the analysis of watercraft exi.sted prior to this research, it was imperative to 
develop this methodological framework. 
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Thus , a classification f r amework for s impl i fy ing and categoriz ing the basic componen t s 
or structural e lements of watercraf t was necessary for descr ibing and quant i fy ing Indige-
nous depict ions of non-Indigenous watercraf t in rock art. This f r amework was borrowed 
f r o m mar i t ime archaeologists" f r ameworks used to describe the technological e lements of 
ships and shipwrecks (Gibbs 2006:6-7) . In this study, five •elements ' are identified 
including: major structural, which incorporates the basic structure of the hull and large 
i tems that are permanent or integrated within the hull it,self; minor structural, which 
incorporates auxil iary pieces of machinery and objects that are large and not normal ly 
r emoved or moveable , but that could be; fixtures or fittings, which incorporates the 
moveable , operable parts of a ship and minor fixed items; cargo and contents, which 
incorporates non-f ixed objects that are not associated with ship operation and were meant 
to be moved or removed; and people, which incorporates humans in any capaci ty f rom 
crew to passengers (Table 1). Within each e lement the watercraf t is fur ther reduced to 
•features ' which more specifically describe the elements . These include: hull structure, 
superstructure, propulsion, internal structure, mechanical items, rigging and auxiliary 
items. The features are then further elaborated through a list of "attributes' which are 
specific i tems or objects that per form a funct ion. These elements , features and attributes are 
flexible in that they can be expanded or reduced. They can also be applied to and used for 
depict ions of a range of watercraft f rom Indigenous to large ocean-going vessels. 
The identification of e lements , features and attributes is the phase that requires a great 
degree of expert ise in mari t ime technologies and ship construction. Without this knowl-
edge interpretation is haphazard and incomplete and any attempt to compare watercraf t to 
each other or watercraf t across rock art sites compounds these inadequacies. Certainly if a 
mar i t ime historian, mari t ime archaeologist , or ship construction specialist is available for 
corroborat ion, the results are more nuanced and accurate. 
Dur ing the analysis of the Malarrak watercraft motifs , the above f r amework was utili.sed 
to ident i fy the presence and absence of technological e lements and features represented. A 
table was compi led that calculated the number of e lements and features, and graphs were 
produced illustrating the relat ionship between these categories. Where the researchers were 
uncertain as to the identification or funct ion of a specific feature or attribute a question 
mark was placed next to the identification; however , these were still included in the total 
numbers (Table 2). 
Results 
In total, nine watercraf t were recorded and analysed (see Table .3). The watercraf t were 
identified as to specific types (i.e., schooner, sloop, prau) and ethnic affiliation (i.e., 
European, Maca.ssan) utilising basic information about ship design, construction and his-
torical narrative. The watercraf t motifs were also analysed and interpreted with regard to 
stylistic attributes. 
The survey and analysis revealed a range of vessel types and complexi ty of detail and 
style. Though in some cases the images were affected by erosion and water damage , 
enough of the motif remained to allow the identification of ves.sel type. Of the nine 
watercraf t depicted, one represents a Macassan prau (W8) (Fig. 3) and likely dates f rom at 
least 1650 to the early twentieth century. The remainder of depict ions represents European 
style vessel types, possibly dating f rom the early nineteenth to the early twentieth centu-
ries. These watercraf t include four s ingle-masted sailing vessels (such as cutters or sloops) 
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Table 1 Framework outlining 
distinctive technological ele-
ments, features and attributes of 
watercraft 
Elements Features 
Attributes 
Major structural 
Hull structure 
Hull planking, f rames 
Minor structural 
Superstructure 
Cabins, wheelhouse 
Propulsion 
Engine 
Boiler, funnel, smoke stack 
Rudder 
Anchors, anchor chain 
Masts 
Internal structure 
Decks 
Bulkheads 
Mechanical items 
Auxiliary engines, boilers 
Winches, windlasses, capstans 
Pumps 
Fixtures or fittings 
Rigging 
Sails 
Shrouds, forestays, backstays 
Spars, bowsprits, booms, yards, derricks 
Halyards, sheets, braces, guys, crosstrees 
Auxiliary items 
Tanks 
Ventilator 
Steering assembly, steering oars, oars, paddles 
Davits 
Portholes, hawse holes 
Cannons, gun ports 
Antennas 
Flags, flag pole 
Name plates, load numbers 
Cargo and contents 
Ballast 
Cargo 
Ship 's boats 
People 
Crew 
Passengers 
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Table 2 Presence of marit ime elements, features and attributes in sliip motifs at Malarrak 
Elements Features 
Attributes 
Watercraft Walercraft Watercraft Watercraft Watercraft Watercraft Watercraft Watercraft Watercraft 
1 2 3 4 5 6 7 8 9 
Major 
structural 
Minor 
structural 
l£> Fixtures or 
fittings 
Hull structure 
Hull planking, f rames 
Superstructure 
Cabins, wheelhouse 
Propulsion 
Engine 
Boiler, funnel, smoke stack 
Rudder 
Anchors, anchor chain 
Masts 
Internal structure 
Decks 
Bulkheads 
Mechanical items 
Auxiliary engines, boilers 
Winches, windlasses, 
capstans 
Pumps 
Rigging 
Sails 
Table 2 continued 
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Elements Features 
Attributes 
Watercraft 
1 
Watercraft 
2 
Watercraft 
3 
Watercraft 
4 
Watercraft 
5 
Watercraft 
6 
Watercraft 
7 
Watercraft Watercraft 
8 9 
Cargo and 
contents 
People 
Shrouds, forestays, backstays 
Spars, bowsprits, booms, 
yards, derricks 
Halyards, sheets, braces, 
guys, crosstrees 
Auxiliary items 
Tanks 
Ventilator 
Steering assembly, steering 
oars, oars, paddles 
Davits 
Portholes, hawse holes 
Cannons, gun ports 
Antennas 
Flags, flag pole 
Name plates, load numbers 
Ballast 
Cargo 
Ship's boats 
Crew 
Passengers 
Table 3 Mar i t ime vessel mot i fs recorded at Malarrak 
Motif Technique and style 
number 
Colour Max 
d imens ions 
(cm) 
Motif descript ion Interpretat ion 
Appl ied pigment ; 
X-ray; some red 
outl ine and line; 
white outl ine with 
some white 
solid infill 
Appl ied p igment ; 
X-ray; whi te out l ine 
some solid infill 
Appl ied p igment ; 
X-ray ; out l ine and 
some solid infill 
Appl ied p igment ; 
Out l ine with solid 
infill; Complex 
decorat ive; 
Polychromat ic ; 
Whi te /c ream: 
5YR8/4 
Pink: 5 Y R 8 / 3 
Monochromat ic ; 
Whi te /c ream: 
5 Y R 8 / 4 
Monochromat ic 
White: 2 .5YR8/0 
Polychromat ic ; red 
out l ine with white 
line and solid infill 
Pink: 5YR8/4 
Whi te : 2 .5YR8/0 
Red: 7 .5YR3/6 
Yellow: I 0 Y R 7 / 6 
36 X 56.5 Single-masted sailing vessel; j i b sail; fore & 
aft mainsai l ; mast with rounded bulb stepped 
into keel at midships 
41 X 21 Sailed vessel; possibly s ingle-masted with two 
sails; mast s tepped into keel with rounded 
top; stay connect ing mainsail to stern 
92 X 41 Steam vessel with smoke stack with four sets 
of double stays; smoke bi l lowing f r o m stack; 
stack connected to keel; smoke stack stays 
and support ing rod; rectangular shaped hull; 
rudder and steering assembly on deck; live 
box like structures within aft hull; small 
bowspri t ; small ships boat in tow?; 
unidentifiable feature within forward bow 
section 
143 X 127 Sailing vessel; double-mas ted ; three sails and 
possibly a fourth visible: j ib, foresail , 
mainsail , possible second j ib ; only one mast 
visible due to erosion through centre of 
motif ; hull eroded: partial bow and partial 
t ransom stern; two rigging lines on j ib , one 
connect ing to bowspri t ; bowspri t ; fo rward 
capstan; rudder/s teering oar below aft sails; 
boom on mainsail 
Possible Sloop; an earl ier motif located in the 
forward section of the vessel ; red lines 
interpreted as stays, but could be associated 
with another motif or later out l ining of 
features e roded by water 
Possible s loop; heavily e roded; s imilar in 
appearance to Waterc ra f t I; no associated 
moti fs c lose to the vessel 
S team vessel under way with smoke ; possibly 
l inked to O T L Young Austra l ian; poss ible 
forward cabin /deck ca rgo and an aft 
whee lhouse ; box s t ructures possibly ca rgo or 
engine/boi ler ; appears to be a t ransom stern 
Fore and af t r igged sail ing vessel ; poss ible 
schooner , ketch, or lugger; possible r igging 
lines connec ted to aft rudder ; a c c o m p a n y i n g 
motifs: Mar t in i -Henry rifle, buf fa lo , and 
kangaroo; other a c c o m p a n y i n g mot i f s using 
same technique (i.e. Mar t in i -Henry rifle) 
Table 3 continued 
h croa> Mot i f Teclinique and style Colour number Max Mot i f description dimensions 
(cm) 
Interpretation 
Applied pigment; 
X-ray; outline with 
some solid infill 
Applied pigment; 
outline with some 
solid infill 
Applied pigment; 
outline with some 
partial solid infill 
Appl ied pigment; 
X-ray; outline with 
some partial solid 
infill 
Monochromatic 137 x 80 Steam vessel; two masts stepped into keel; 
White: 2.5YR8/() smoke stack; aft mast: fore and aft stay 
topside; fore mast: fore and aft stay topside; 
structures on deck; two funnels either side of 
smoke stack; capstan; elevated bow; 
bowsprit; two human figures painted within 
the vessel, both hands on hip, one with top 
hat, and large phallus 
30 X 28 Sailing vessel; single-masted; two stays aft 
connecting to deck; one forward, top of mast 
to bow; small line off that stay to deck; round 
top on mast; bulkheads that create fore and 
aft with rectangle in centre; one end solid 
infill 
40 X 47 Sailing vessel; single-masted; fore and aft rig; 
bowsprit; foresail—unidentifiable markings 
inside of foresail; mainsail—partial infill 
with three lines; forward section of hull 
partial infill; line dividing bow and 
amidships: possible bulkhead and stanchion; 
partial line dividing stern and hull; line off 
end of stem 
Polychromatic: 100.5 x 76 High curved bow, flat-keeled vessel; tripod 
White: 7.5YR8/2 mast forward; steering rudder; bowsprit; 
Yel low: 2.5Y8/6 internal components of ship depicted; bow; 
partially eroded at stern 
Monochromatic 
Pink: 5YR8/3 
Monochromatic 
Pink: 5YR8/3 
Steam vessel; possible porthole or window in 
stern of the vessel; hull appears to be divided 
into compartments; human figures possibly 
added at later date to the vessel; Watercraft 
6 located under the vessel; associated 
motifs: smoking pipes, buffalo 
Possibly cutter or sloop; difficult to determine 
bow from stern; coarse execution of the 
painting; possible flag off top of mast 
Possibly cutter or sloop 
Macassan prau; likely to be at anchor; yellow 
pigment is a later addition to outline the prau 
and add a sail; yellow pigment could depict 
'rat lines'; indicative of a combination of time 
periods; possible boxes or materials on deck 
indicating some sort of superstructure; also 
may indicate vessel was at anchor and used as 
a living space; pole on the bow for flying a flag 
Table 3 cont inued 
S p 
D. 
> hO 
O) 
w 
Motif Technique and style 
number 
Colour Max Motif descript ion 
d imens ions 
(cm) 
Interpretat ion 
Applied pigment ; Monochromat ic 38 x 31 Partially preserved sailing vessel; two masts 
outl ine with some Yel low: 2 .5Y8/6 (fore and aft) and bowspri t ; j i b and foresai l ; 
partial solid infill stay connect ing foremast to end of bowspri t ; 
aft section of boat e roded; sail on forward 
mast top quarter solid infill; solid infill of 
bow section 
Schooner , lugger, or ketch 
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J 
Fig. 3 Watercraf t 8 is an example of a IVlacassan prau 
U 4 . - - ^ 
Fig . 4 Watercraf t 1 (top left) is a possible sloop; watercraf t 2 (top right) is a possible s loop; watercraf t 6 
(bottom left) is a possible cutter or sloop; watercraf t 7 (bottom right) is a possible cut ter or s loop 
( W l , 2, 6, 7) (Fig. 4), two double-ma.sted sailing vessels (such as luggers, schooners or 
ketches) (W4, 9) (Fig. 5) and two steam-powered vessels (W3, 5) (Fig. 6). 
Technological 
Table 3 demonstrates the .specific technological elements, features and attributes of 
watercraft that may be pre.sent or absent in rock art representations. It includes five ele-
ments, seven features and thirty attributes; these are hierarchical in that elements are 
broader, more general categories while attributes are more specific details of watercraft 
^ S p r i ? 
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Fig. 5 Watercraft 4 (left) and 9 {right) are double-masted vessels and probably represent a schooner, ketch 
or lugger 
Fig. 6 Watercraft 3 (left) and 5 (.right) are steam-powered vessels 
construct ion of ten linked to a type of vessel (i.e., sailing vessel such as schooner, ketch, 
etc. or s team vessel). 
All of the watercraf t demonstrate three of the five elements (major structural, minor 
structural and fixtures or fittings) while only two vessels depict the e lement cargo and 
contents (W3, 5) and only one vessel depicts people (W5) (see Fig. 7). This range might 
indicate that the three e lements depicted in all of the watercraf t are significant enough to be 
repeated t ime af ter t ime in watercraf t motifs . When looking at the next categorical level of 
features it becomes even more obvious what features are important to depict ing watercraf t . 
Wi th in this level, all nine of the watercraf t depict three feature.s—hull structure, propulsion 
and rigging—each under separate e lements . These three features may indicate a basic 
combina t ion of characterist ics needed in the production of a watercraf t motif ; an idea 
which will be elaborated in the discussion. 
Interestingly, over half of the water craft depict both internal structure ( W l . 5, 6, 7, 8, 
9) and auxiliary items (W3, 5, 6, 7, 8). Within internal structure all six include bulkheads 
or internal compar tments as attributes and within auxiliary items the attributes are more 
varied including possible flag poles or flags, steering attributes and a ventilator. Figure 8 
il lustrates the number of technological attributes present on each watercraf t motif . The 
m a x i m u m number of attributes present on a motif is 11 (W5) out of a total of 30. with the 
least number present being four (W2). 
Springer 
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Fig . 7 Distribution of e lements and features 
"V 
12 
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Fig. 8 Presence of mari t ime attributes identified on each watercraf t motif 
Style 
Two main styles of rock art are represented inthe non-Indigenous watercraft at Malarrak: 
X-ray and complex decorative. Chaloupka (1993) describes X-ray as a style of rock art in 
which the internal skeleton and organs of humans and animals are depicted. Complex 
decorative can be defined as 'line and outline' designs with infill elements and commonly 
consists of anthropomorphic and zoomorphic figures. This complex decorative manner is 
applied to the contact imagery owing to the presence of infill and outline design. 
Table 2 describes the manner of the painting, pigment colours, details of each motif, 
and a basic interpretation. Of the nine watercraft depicted, eight are painted in the X-ray 
style ( W l , 2, 3, 5, 6, 7, 8, 9) and one in complex decorative (W4). The X-ray style appears 
to have been chosen as a way to illu.strate features that exist within the hulls or in 
•a SpriSPr 
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l l l l- l l . 
Macassan Rounded Infilled bow Stepped Smoke Possible Box hull/ Human 
style masthead and/or mastor fromstack Flag/flag flatstern figures 
rudder stern possible pole 
design sections cargo F i g . 9 Distribution of artistic maritime elements 
superstructure areas on the decks and may be associated with vessel operations or activities 
that occurred on-board (Fig. 9). These features include structural elements such as masts 
stepped into keels, steering mechanisms extending through the stem or elements of rigging 
(W1, 2, 3, 5, 8); below deck compartments or cargoes and/or possible engines (W3, 5, 6, 7, 
8, 9); and human figures (W5). The single motif that falls into the complex decorative 
category depicts a two-ma.sted sailing vessel outlined in red and completely infilled with 
white clay, possibly at a later time. 
Other notable stylistic features relate to specific attributes of the particular vessels being 
depicted, to the visible by-products of machinery in u,se, to a combination of attributes of 
different vessel types being included in one watercraft motif. Examples of this first cate-
gory include rounded mast heads depicted on some of the single-masted, European style 
sailing vessels (W l , 2, 6) and a box-shaped hull and/or flat stem on European style vessels 
(W2). An interpretation of by-products of machinery in u,se can be seen in the addition of 
smoke billowing from the stack of an apparent steam-powered vessel (W3). The other area 
noted for artistic interpretation pertains to vestigial features and elements of earlier types of 
vessels being included in depictions of later vessel types—a sort of hybridization process. 
Examples of this include Macassan-style flag poles and rudders being included in depic-
tions of European style vessels (W l , 3, 4, 6). Another example is the presence of a possible 
Macassan-style lowered stem platform depicted on a European-.style vessel (Wl) . The idea 
of a hybridization process raises an important concem in that some vessels were refitted or 
altered over time. For example, a sailed vessel may have been converted to steam or vice 
versa. Thus one must be careful when interpreting watercraft imagery to account for these 
changes or Indigenous knowledge of these changes. 
Discussion 
The process of Indigenous artists depicting watercraft in rock art is complex. Unlike a 
photograph, the artist makes a series of decisions on what information about the vessel is 
added and left out of the painting. Although we cannot interview the original artist, we can 
begin to investigate elements of the Indigenous engagement with maritime endeavours and 
the painting process by examining the presence and absence of elements and features that 
were included in the watercraft motif. Like all archaeological remains, there is a 
^^^ ^ Springer 
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transformation process that occurs when, in this case, the concept of the watercraft, is 
transferred to a rock art image (Schiffer 1987). In this sense we are dealing with behav-
ioural archaeology where a series of choices are made by an individual that contribute to 
the final archaeological object (Skibo and Schiffer 2008). In order for the final object or 
artefact to exist, there must be a series of activities, interactions and choices which range 
from the technical to the performance that are involved in its creation (Skibo and Schiffer 
2008). Many of these elements are present in the depiction of maritime rock art; thus it is 
necessary to create an analytical framework specific to the object or artefact to extract this 
data. 
This article set out to identify and describe in a systematic manner the non-Indigenous 
depictions of watercraft in the Malarrak shelter in Amhem Land. It sought to establish an 
analytical framework and methodology that could be used to extract information about 
choices, activities, interactions and knowledge on the subject matter. It was hoped this 
framework could be used in the future to compare the range of watercraft motif types in the 
Wellington Range with the range of motif types at other sites in the region and across 
Australia. 
Indigenous Experience and Knowledge of Non-Indigenous Watercraft 
Indigenous artists were shown to be adept at depicting various elements of animal mor-
phology, especially in X-ray rock art (Chaloupka 1993). Chaloupka (1993) discusses the 
Indigenous artist as ecologist and scientific observer. The precise execution of the animal 
allows the observer to identify not only the generic type of animal, i.e., a fish, but also the 
specific species, i.e., barramundi (Lates ccilcarifer). It is this principle that was applied to 
this study of depictions of maritime craft at Malarrak. According to Palmer and Neaverson 
(1998) archaeologists who study the products of the industrial age (i.e., ships) need to 
understand the characteristics of the artefacts within the context of the site, region and 
time. The same principles need to be applied when we are investigating the crossover f rom 
the industrialised to the Indigenous. As suggested by Palmer and Neaverson (1998:4) this 
approach was developed in an attempt to extract the maximum information f rom material 
remains by making observations within a ' framework of inference' . 
Roberts (2004) has previously linked the depiction of maritime vessels in rock art to 
Indigenous .social hi.story. In this study, the results indicate the Indigenous artist has 
developed a high level of knowledge regarding the new maritime technologies being 
introduced to coastal Arnhem Land. The presence of a large number of recognisable 
elements, features and attributes in the ship motifs is an indicator of the interaction 
between artists and the watercraft. This was previously identified by Burningham 
(1994:14); 
It seems very likely that the artist who drew these luggers was intimately familiar 
with the labour that the fore-guy represented. This seems to be a significant char-
acteri.stic of the northern Australian Aboriginal nautical artists: their art was not 
developed in a school of 'pier-head artist ' , rather they were skilled mariners 
recording aspects of foreign maritime traditions. 
Returning to the technological framework, of all the watercraft analysed, each includes 
the elements: major structural, minor structural and fixtures or fittings and the features: 
hull structure, propulsion and rigging. As noted above, it is these three elements and 
features which may comprise the combination of characteri.stics needed in the production 
and identification of watercraft imagery. The argument can certainly be made that ahull 
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structure (such as that of a simple outline of an Indigenous canoe) could indicate a 
watercraft quite clearly; however it does not provide the necessary detail to communicate 
or move up the ladder of inference to make assumptions about the type of watercraft that 
the features propulsion and rigging can detail. To complicate matters it is quite possible for 
an artist to draw a simple hull which to them might not represent an Indigenous canoe but 
rather represents a non-Indigenous boat or ship in its basic form or even represents, in the 
artist 's mind, a full rigged ship. This makes interpreting watercraft motifs with regards to 
type more difficult. Thus, it is difficult for any conclusions to be drawn about a watercraft 
motif with regards to type, time period or ethnic affiliation if less than two elements or 
features are represented. This observation then provides a baseline for future research 
projects and sets a standard for identification which can be reproduced and tested. It al.so 
acts as a foundation for which further information about Indigenous knowledge of mari-
time traditions and watercraft can be sought. 
Historical Narrative in Rock Art 
The historical overview presented earlier defines certain periods of possible engagement 
between Indigenous peoples of Amhem Land and the Macassan trepang fishermen and 
Europeans. There appears to be three distinct periods of maritime history: a Macassan 
trepang fishing period (circa 1720-1906), the early British exploration and settlement 
(1805-1849) and the later period of colonial settlement post-1870. Each of these periods 
and cultural groups were accompanied by a specific set of maritime technologies and 
watercraft types. The Macassan maritime technology remains virtually unchanged over a 
200 year period, whereas European maritime technologies change significantly during the 
nineteenth century, particularly with regards to changes in propulsion from sail to steam. 
The element and structural analysis presented in this study demonstrates the Indigenous 
artists' ability to clearly distinguish between maritime technologies. While some of the 
motifs were interpreted as having included elements from two periods or ethnic watercraft 
types, this does not indicate a confusion or lack of knowledge on the part of the artist to 
depict accurate images. It may in fact allude to the artists understanding of the evolution of 
technologies and types and could represent either a demonstration of this or even a retouch 
episode. 
Roberts (2004:41) lists many recorded instances of Indigenous men participating in the 
Macassan and European maritime industries. There are numerous references of Indigenous 
men participating on-board ships as sailors with British shipping at Port Essington. The 
evidence certainly indicates that Indigenous people had a deep knowledge of a variety of 
Macassan and European maritime sailing techniques and technology. It is expected that 
those who sailed and participated in the maritime activities could reproduce a high number 
of watercraft characteristics whereas those with ephemeral interaction would have a more 
limited knowledge and thus produce limited elements and features. Therefore a hypothesis 
can be put forward that Indigenous painters with greater maritime experience were able to 
reproduce a higher number of ship elements, and vice versa. Through the application of the 
above analytical framework, this hypothesis could be tested in a regional study of 
watercraft in rock art. For example, more inland rock shelters where access to the sea was 
restricted by virtue of geography may include watercraft with fewer elements, features and 
attributes. 
Observations concerning the type of contact, interaction and knowledge specific to 
watercraft diversity and time periods could also be deduced through a regional analytical 
approach. In comparison with published depictions of boats across Amhem Land in areas 
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such as Mt Borradaile. Red Lily Lagoon, and Nourlangie Rock, the Wellington Range 
certainly contains the greatest diversity and abundance of watercraft motifs (Roberts 2004; 
Chaloupka 1993; 1996; Tagon et al. 2010). Though Roberts (2004) states that the maritime 
rock art of Mt Borradaile is related specifically to the modern period of settlement of the 
NT. post-1870 into the early twentieth century, maritime motifs found elsewhere at Red 
Lily Lagoon and Nourlangie Rock also appear to be related to that period as well. How-
ever, in the Wellington Range, paintings of watercraft span a much longer time period, 
from the mid-seventeenth century (Ta^on et al. 2011) and also contain a higher diversity of 
motif types and maritime technological elements. This difference may indicate that the 
Indigenous occupants of the Wellington Range had greater and more sustained access to 
shipping during the nineteenth century and certainly during the early contact periods of the 
mid-seventeenth century. 
Continuity of Rock Art Traditions or Watercraft Attribution? 
Through the technological analysis of the watercraft motifs it was determined that six of 
the nine images included bulkheads or partitions. Bulkheads are wooden or metal lateral 
dividing walls that separate areas of a ship and may even be watertight. Typically bulk-
heads separate the cargo area from living spaces or other storage areas such as powder 
magazines. It was assumed that the inclusion of bulkheads in the X-ray style repre.sented an 
arti.st's knowledge of the inner workings of the watercraft. Thus, the notion that a vessel is 
not a homogenous floating container, but rather a container that has compartments and 
perhaps differing functions for those compartments is certainly one that could be argued in 
terms of Indigenous knowledge of watercraft. After contextualizing these motifs with the 
larger rock art traditions and styles a quandary was presented in that perhaps these were not 
bulkheads but rather an extension of the tradition of compartmentalizing objects depicted 
in rock art. In investigating Late Holocene rock art motifs from the Wellington Range, a 
painting convention is clearly repeated across a range of subject matter; motifs of people 
and animals have limbs, heads, and tails segmented from the body. It appears that this 
painting convention continues to be applied to contact imagery with the fore and aft of the 
ship being segmented from the body or hull of the ship. This might demonstrate a trans-
ferral of understanding about the Indigenous universe to the new technologies that appear 
during the contact period and should be read and interpreted with care. 
Conclusion 
This study has demonstrated that a comprehensive methodological and analytical frame-
work is necessary for a full understanding of Indigenous depictions of non-Indigenous 
watercraft in rock art. A technological framework provides a foundation for the identifi-
cation of watercraft motifs and their composite elements, features and attributes. On the 
basis of archaeological typologies, generally there must be a minimum number of features 
present to be able to assign a type to an object—a basic number of one element was 
identified as necessary for researchers to conclude that an image is in fact a watercraft, but 
two or more elements or features are necessary to make any conclusions about watercraft 
type, time period and ethnic affiliation. Further, such a framework is necessary to move 
into a more interpretive discussion about Indigenous interaction with watercraft and 
knowledge of maritime traditions. As demonstrated, the importance of sampling a specific 
part of the archaeological record and analysing it within the context of the greater 
-a SpriSPr 
J Mari Arch (2012) 7:245-269 267 
a r c h a e o l o g i c a l f a b r i c of the s i te , r eg ion a n d h i s to ry is i m p o r t a n t . I n f o r m a t i o n r e l a t e d to 
spec i f i c I n d i g e n o u s h i s to r i e s o r c o n t i n u i t y in s ty l i s t ic t r ad i t i ons are o n l y r e v e a l e d in th is 
m a n n e r . 
T h e m e t h o d o l o g i c a l a n d ana ly t i ca l f r a m e w o r k p r e s e n t e d in th is p a p e r is b o t h r ep ro -
d u c i b l e a n d t e s t ab le a n d m a y r e v e a l d a t a a b o u t the m o r e c o m p l e x n a t u r e of I n d i g e n o u s 
c o n t a c t a n d i n t e r ac t i on w i th in the coas ta l r e g i o n s a n d wi th n o n - I n d i g e n o u s w a t e r c r a f t . It 
c a n b e e x p a n d e d o r r e d u c e d , h o w e v e r it p r o v i d e s a b a s e l i n e f o r i d e n t i f y i n g m o t i f s a s 
w a t e r c r a f t in the first i n s t ance , a n d s e c o n d l y can be u sed in q u a n t i f y i n g the level of de ta i l 
a n d p o s s i b l y e v e n k n o w l e d g e of w a t e r c r a f t by the ar t is t . By u t i l i s ing s u c h a f r a m e w o r k , a 
m o r e n u a n c e d d e s c r i p t i o n a n d in t e rp re t a t i on of the r e p r e s e n t a t i o n s is a c h i e v e d . 
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FIREARMS IN ROCK ART OF ARNHEM LAND, 
NORTHERN TERRITORY, AUSTRALIA 
Daryl Wesley 
Abstract. Firearms form part of Historic period rock art in the Northern Territory, Australia, 
and have been discussed in terms of initial and ongoing culture-contact between settler 
societies and Indigenous communities. Drawing on fourteen firearm painrtngs from eight 
archaeological sites in .Amhem Land, and a review of the historic literature, this study suggests 
that Indigenous communities experienced firearms in a vanety of ways, progressing from 
early conflict through to ownership during the buffalo shooting industry. Firearm paintings 
demonstrate the influence on Indigenous societv arising from the introduction of a pov^-erful 
technological innovation. Firearms Intluenced Indigenous social organisation and became 
incorporated into the traditional belief system. Finally, firearm pamtings reveal Indigenous 
perceptions of introduced technology and can inform on changes in settlement and mobility. 
This paper advocates the model of ownership equals painting' rather than simply painting 
what has been seen from afar as argued for depictions of maritime rock art. 
Introduction 
Western Arnhem Land (Fig. 1) has a very prolific 
assortment of rcx:k art, amongst which there are an arrav 
of various 'contact motifs' consisting of introduced 
imager)'arising from interactions by Aboriginal people 
of A r n h e m Land with M a c a s s a n s and Europeans. 
Firearms in the rock art of .\mhem Land are reported 
in detail in only a few references (e.g. Brandl 1982; 
Chaloupka 1993; Edwards 1979; Jelinek 1989; Lewis 
1988; Roberts and Parker 2003). Chaloupka (1993) 
provides the most detailed account of firearm paintings 
in his discussion on contact period rock art. Others 
refer briefly to firearms as part of the historic phase of 
rock art painting and discuss them in terms of initial 
culture contact and interest from Indigenous painters. 
In contrast , this paper invest igates the presence of 
fireanns in rock art in relation to changes occurring in 
Indigenous sodet) ' during the historic contact period 
in the Northern Territory. 
Indigenous communities experienced firearms in a 
variety of ways, progressing from early conflict (early 
to mid-1800s) to ownership during the buffalo industry 
(late ISOOs to 1940s) (Warburton 2009). Firearms are 
d o c u m e n t e d in rock art e l s e w h e r e international ly 
where settler culture's encountered indigenous societies 
(Ouzman 2005; Yates et al. 1993), but only in A m h e m 
Land do they appear to be fully integrated into the 
traditional painting manner (Chaloupka 1993; 19b). 
A special value of contact-era rock art, during times 
of confrontation, land seizure, population displacement, 
new disea.ses and population collapse — as was the 
case following the Europeans incursions into northern 
Australia — is that it gives some insight unto this frontier 
as experienced from the Indigenous perspective. His-
toric sources and their a c c o m p a n y i n g i l lustrat ions 
are by definition the European viewpoint, and rarely 
attempt to convey the Indigenous experience. 
Wlnile our cultural understanding of what constitutes 
a gun or ship allows us to recognise the object, and 
possibly privileges meaning of the painting, research 
into introduced subject matter (i.e. ships, cattle, horses 
etc.) in Indigenous art needs to lake into account the 
traditional belief systems and practices of local groups. 
Porr and Bell (2012) challenge the primacj ' of Western 
scienfific and literary academic methodologies in the 
study of Aboriginal rock art. They state that Indigenous 
w a y s of k n o w i n g need to be ut i l i sed in cr i t i ca l 
evaluation in rock art studies (Porr and Bell 2012; 15). 
Contact period rock art needs to be approached with an 
equal partnership of Western science and Indigenous 
knowledge in the interpretation of Indigenous people 
and their environment (Porr and Bell 2012: 40). Thus 
research on representations of firearms in A m h e m Land 
rock art provides an avenue to explore the dynamics 
between Indigenous society and introduced a i l tures 
(i.e. by Europeans). As discussed below, the ability of 
rock art to inform on the negotiation of cross-cultural 
space has received significant attention in recent years 
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Figure I. Locution of llic sludii nrea, Noi lherii Tcnitory, Australia. 
(Clarke 2001)3, 2000b; Frederick 2000; McNiven and 
Russell 2002; Torrence and Clarke 2000). Tlierefore, 
this papernot only records Indigenous familiarity with 
fiiearms, it attempts to go beyond simple presence and 
absence, to explore the impact of tlie technology and 
knowledge transfers into Indigenous cultures. The 
distribution of these motifs in different areas of Amhem 
Land m a y also m f o r m on c h a n g e s in set t lement , 
mobility and social organisation following European 
contact in the early 1800s. 
Firearms and colonial contact rock art 
According to McNiven and Ru.ssell (2002) contact 
a r c h a e o l o g y has b e c o m e part of the post-colonial 
d i s c o u r s e and such research should be a imed at 
understanding the dynamics of inter-culhiral encounters 
rather than just missing histories. O n e such issue is the 
problematic nature of 'contact' rock art which is usually 
defined by the presence o f specif ic contact motifs. 
Clarke (2000a; 2000b) proposes thai it is not only a site 
of contact but also a context for mediating cross-cultural 
exchange through the making of pictures that record 
this e x c h a n g e and interaction. On Groote Eylandt, 
Clarke and Frederick (2011: 142-143) investigated the 
ways in which Indigenous artists chose to represent 
their in terac t ions with o u t s i d e r s and argued that 
the di f ferences in the depic t ions of Macassan and 
European subjects showed a different social dynamic 
and familiarity in the experience of contact. Similarly 
firearms in A m h e m Land rock art can provide a unique 
window into Indigenous experience during the various 
phases of contact. 
What were firearms used for? Until recently theston-
told and pictured in popular histories of the Northern 
Territory was one of conflict between European settlers 
and Indigenous people. For example, a typical frontier 
encounter is depicted in the illustration by E. Jacko on tlie 
cover of Pike's Frontier territori/ (1972) showing a white 
man on his rearmg horse waving a Colt pistol, while 
the Aboriginal warrior below wields a barbed spear. 
Tliat there were some such confrontations is reliably 
documented, although the frequency and severity of 
such engagements in western A m h e m Land is now 
disputed (Reynolds 2006). Tine scene drawn by Jacko 
has more of the air of fantasy history in the tradition of 
tlie American Western than of reality in the wetlands 
of the Top End. Tlie more likely everyday experience 
of firearms, for both European and Indigenous Aus-
tralians, was their mundane use for hunting. Birds and 
the smaller animals, like goannas and wallabies, were 
hunted with shotguns or small-calibre rifles, while a 
photograph from 1916 of two Arnhem Land hunters 
shows them using a small bore rifle and shotgun in a 
'traditional' manner to carry their catch of fish (Fig. 2). 
Tlie larger introduced animals — cattle, pigs, horses, 
donkeys, and above all the formidable water-buffalo, 
introduced from south-east Asia into A m h e m Land by 
the British settlers in tlie 1840s (Powell 1988), required 
the larger calibre ritles, typically ones also used by 
armies in combat. Thus in the early phase of European 
contact, the usefulness of f i rearms for hunt ing far 
outweighed their use in incidents of frontier fighting 
as depicted by Pike (1972). 
We also know that following this initial phase of 
contact from approximately 1880 to the mid-I930s, there 
was a large industry in hunting feral buffalo for their 
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hides and h o m s (Levitus 1995). Indigenous 
people had two kinds of roles in the buffalo 
industry. A few, all men as tar as we know, 
shot buffalo, alongside the white hunters. 
Otlners, both men and women, finished off the 
wounded animals, skinned them, and tlien 
washed, salted, cured and stacked the hides 
(Levitus 1995). The value of firearms in such 
economic pursuits has to be remembered 
when exploring their meaning for Indigenous 
painters. 
Previous studies of contact rock art 
Tlie influence of other a i l tures on Indi-
genous groups in Anihem Land has been a 
major theme for anthropologists. Tlie BemdLs 
wrote extensively on the influence of the 
Macassans and Europeans and this has been 
a continuing trend in Indigenous studies 
in this region (Bemdt and Bemdt 19.54). Mountford 
(1956) was amongst the first to take an interest in 
contact rock art from Groote Eyiandt and Arnhem 
Land and to recognise regional variation in the themes 
depicted. He noted that the imagery on Groote Eyiandt 
is largely about Macassans and tine trepang harvesting 
industry (Mountford 1956: 99; Clarke and Frederick 
2011), whereas in western Arnhem Land, he recorded 
a European ship and a building which he was told by 
his Aboriginal informants were images seen in Darwin 
(Mountford 1956:159). Images of firearms are recorded 
in later studies, such as tlie famous depiction of a person 
holding a firearm above his head from Deal ."Xdder 
Gorge in Brandl (1982: 18). Later, Lewis (1988: 413) 
illustrated a Martini-Henry rille which he assigned to 
his long spearthrower period along with other figurative 
images of European objects in order to recognise them 
as one aspect of the continuous Indigenous painting 
tradition, rather than assign introduced imagerv to a 
separate 'contact' category. 
Chaloupka (1993: 191) considers the 1920s as the 
period when rock art production in the northern and 
western A r n h e m Land escarpm en ts decl ined. The 
chronology of rifles in the rock art tends to reflect this 
pattern, although painting occurred up to the 1950s in 
some other areas, for example at tine Djulirri rockshelter 
In the Wellington Range (May et al. 2010; Tai;on et al. 
2010; Wesley et al. 2012). Chaloupka (1993: 198-201) 
observes that the buffalo shoot ing industry had a 
major influence on Indigenous society in Arnhem 
Land. Introduced stock and domestic animals such 
as horses, cattle, pigs, goats and cats were given lan-
guage names and are also featured in the rock art 
(Chaloupka 1993: 201). He reproduces at least three 
images of Martini-Henri rifles, witln two other firearm 
motifs likely to pre-date the 1850s (Chaloupka 1993: 
194-197). Chaloupka (1993: 194) suggests that these 
early depictions of firearms reflect an understanding of 
their use as a weapon as tliey are painted in the same 
fashion as a spear being held by a person. Although 
Figure 2, Photfl^rnph by Edztvird Reichenbach from 1916 shozuiiig 
liijigciumi hunters using their rifles ami sliotj(iiiis in n 'traditioimV 
niawier lo enrry their catch offish. I'lCtiireNT, Kiirilyii Brown 
Collection (Pi-mii/OOlS). ' 
illustrating a number of firearm images, he provides 
limited disaission of their significance. 
Three further images of firearms in rock art are 
illustrated by Roberts and Parker (2003). They note that 
the majority of firearms depicted in the Mt Borradaile 
area are of Martini-Henry rifles and some are likelv 
to be muzzle loading percussion-cap pistols (Roberts 
and I'arker 2003: 42). They also attribute the presence 
of firearms in the rock art of the region largely to a 
discourse of European conquest and frontier conflict, 
although there is acknowledgement that Indigenous 
experience of firearms would have oca irred as a result 
of their employment in the buffalo industry (Roberts 
and Parker 2003:43). 
Colonial contact rock art imagerv has been recorded 
elsewhere in the world in North America and South 
Africa (e.g. Ouzman 2005; Yates et al. 1993). Yates et 
al. (1993) describe colonial contact imagerv of horses, 
mules, other introduced animals, wagons, Europeans 
and ships from South African rock art sites. In contrast 
with the artistic continuity exhibited in the portrayal 
of European objects in the rock art of Arnhem Land, 
they describe the majority of colonial contact-period 
rock art in the south-west of South Africa as 'crudely 
rendered' (Yates et al. 1993:67). l l i e authors also discuss 
the paintings as an important source of information 
regarding resistance and social identity, the underlying 
be l ie f sys tem, ritual and ar t is t ic prac t i ces of the 
indigenous artists (Yates et al. 1993:68). 
Rifle technologies as a chronological indicator 
Early encounters with firearms may have occurred 
as a result of contact with Macassan trepang mariners. 
Although the date of the first forays by Macassans is 
uncertain, tliere is considerable evidence'thal Macassans 
were processing hepang in Arnhem Land by the start 
of the 18th cenhiry, visited repeatedly until' 1906 and 
were known to carrv musket- type firearms (Clarke 
1994, 2000a, 2000b: Fl inders 1814: 290 : M a c k n i g h t 
1969, 1986: Mitchell 1994; Tacjon et al. 2010), These 
Technology Firearm types and manufacturers Timing Innovation and characteristics 
References 
Flintlock 
New Land pattern 
musket; 
Short New Land 
Pattern musket 
1795 
Muzzle loading musket has a smooth bore inside 
the gun barrel and fires a lead ball projectile. 
Cock with flint, priming pan, pan cover (frizzen). 
Trigger guard, sling swivels, bayonet mounts, 
long barrel, a brass butt plate, and a general long 
narrow shape. 
1800 to 1870 
(Halls 1974; 
Skennerton 1975) 
Percussion-
cap 
Previous muskets; 
pattern 1848 
percussion musket: 
pattern 1853 Enfield: 
general variety of 
manufacturers and 
tvpes 
1840s 
1848 
1853 
Existing muskets fitted with percu.ssion-cap. 
Muzzle loading smooth and rifled bore. Tlie 
percussion cap allowed more widespread 
use of titling in the barrel instead of a smooth 
bore, improved accuracy. Firearms have same 
characteristics as flintlocles, general long narrow 
shape and retain hammer-and-percussion. 
1848 Percussion-
cap rifle 
(Duckers 2005; 
Halls 1974; 
Skennerton 1975) 
English centre 
fire and rim 
fire breech 
loading 
Snider Enfield .577 
conversion; 
Martini-Henry ritle 
with a numtjer of 
variations; 
wide variety of 
sporting ritle 
manufacturers 
1S66 
1871 
New firearms invented. Many conversions of 
existing firearms with flipping block. Breech-
loading mechanisms and new bullet cartridge 
technology introduced. Marhni-Henry has 
distinctive 'humped' breech and loading lever 
beneath wnst of slock 
1870s U.K. 
(Halls 1974; Pauly 
2004: 
Lugs 1973; 
Skennerton 1975; 
Westwood 2005) 
American 
centre fire 
and rim 
fire breech 
loading 
Sharps; 
Springfield; 
Winchester 
1869 
1868 
1873 
Breech loading, falling and lifting block, and 
lever action reloading. Distinctive features i.e. 
tang sight', different styles of stocks, fore-stocks, 
and levers 
1870s U.S.A. 
(Lugs 1973; 
Pauly 2004) 
Modem bolt 
action centre 
fire repeating 
rifles 
.22 calibre ritles; 
.303 Lee-Enfield; 
Mauser 
1880s 
1888 
1870s 
New propellants, increased muzzle velocity, 
rifles with smaller calibres and longer 
range. Small calibre inexpensive. Boll action 
predominant. 
1900s 
(Lugs 1973; Halls 
1974; Skennerton 
1975; NTTC) 
'Norlimrn Territon/ fifnt's flJirf Gdzt'tti' 
Tabli-1. Technological imioivtioiis in firearms in the 19th ccntiinj and major ft^vs of -weapons in relation to the Northern 
Territory histonf. (See Fig. 3for illustralioni.l 
firearms are rarely reported in accounts of Macassan 
trade, therefore this paper will concentrate on tlie 
depictions of I9th century firearms, and particularly 
rifles. Rifles underwent a rapid change in design and 
technology which enables individual firearms to be 
used as approximate chronological markers. The 1800s 
started witli muzzle-loading muskets that could fire a 
maximum of four rounds per minute, and ended with 
the Lee Enfield .303 capable of firing u p to 30 rounds 
per minute (Hall 1916: 27). It is important to note that 
transfer and adoption of new technologies in Western 
society was not a uniform standardised process in the 
19th cenhiry. For example, the breech-loader, where 
ammimition was loaded from the rear of the rifle and 
not the muzzle, was invented early in the 1840s, yet it 
took some 30 years to become widespread in circulation. 
This point is important when constructing chronologies 
around firearms' innovation and use (Table 1). In other 
cases, commercial success and popularity became the 
driving force for the uptake of new rifles (Pauly 2004: 
110). 
In Australia, 19tli century firearms began with the 
muzzle-loading fUnt-lock muskets issued to the British 
infantrj ' and marine garrisons (Fig. 3). This is a slow 
firing weapon, requiring skill and training to master; 
it was suscept ible to wea the r a n d env i ronmen ta l 
conditions. Percussion caps replaced tlints as the main 
ignition system in the early ISOOs (e.g. the Pattern 1848 
percu-ssion musket). By the 1850s the British introduced 
a variety of percussion rifles into widespread service 
(Duckers 2005; 15). These two types of firearms, the 
musket and rifle with flintlock and percussion-cap 
actions, have very similar appearance characteristics 
and are very difficult to distinguish apart from a distance 
(see Fig. 3). Tliis similarity makes it hard to distinguish 
these two musket types in rock art. Therefore these 
musket technologies are grouped together as firearms 
of the 1820 to 1870 period. 
It is during this period that the earliest documented 
European encounters witli Aboriginal people and 
firearms occur. The earliest report was at Goulburn 
Island. Captain Phillip Parker King (1827; 69) s topped 
at G o u l b u r n Is land, off the coast of n o r t h - w e s t 
Amhem Land in 1818 and ordered his shore party to 
fire at Aboriginal men w h o stole tools (Fig. 4). Later 
Indigenous encounters with musket firearms occurred 
at the English outposts of Fort Dundas, Melville Island 
(1824 to 1829); Fort Welhngton, Cobourg Peninsula 
(1827-1829); and Victoria Settlement, otherwise known 
as Port Essington (1839-1849) (Fig. 1) (Allen 1969, 
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1972; Powell 1988). Generally firearms are referred to 
in accounts from these settlements simply as muskets, 
flintlocks, guns and pistols (Mulvaney and Green 1992: 
54; Wilson 1837:137,141). Archaeological investigations 
by Allen found both expended flints and percussion-
caps, and thus reflecting an important change In 
musketry that was taking place during the time that 
Port Essington was occupied (Connah 1988:47). 
The development of the bullet cartridge centre-fire 
and rim-fire rifles gathered pace in the 1870s (Pauly 
2004:96). In the late 1870s to 1880s there was a myriad 
of rifle action designs in production (Lugs 1973). It 
was a Hme of major invention and diversity until 1900 
when most firearms manufacturers chose the horizontal 
breech loading design which in turn allowed for unique 
characteristics to be displayed when depicted in rock art 
painfings (Lugs 1973:83-84). The introducfion of bullet 
cartridges quickly made the muzzle-loading weapons 
obsolete and they were rapidly discarded as shooters 
much preferred the new superior technolog)', especially 
in fronfier conflict situafions. The Snider-Enfield was 
one of the many rifles that saw extensive use in the 
Northern Territory during its early occupation and 
development after 1869, as mining, agricultural and 
pastoral developments took hold (Bauer 1964; Goon 
1995; Powell 1988). Early forays by prospectors and 
punitive expedifions into western Amhem Land were 
noted to have been armed with the Snider Enfield rifles 
(NTTG 1875: 2,1898: 3) 
The Marrini-Henry rifle was adopted by the Brifish 
Army and entered service in June 1871 (Westwood 
2005: 61) (Fig. 3). It is a single-shot weapon, rifled 
barrel, lever-action, with a falling breech-block and a 
.45 calibre bullet cartridge (Pauly 2004: 109). Marfini-
Henry carbines were to become the favoured weapons 
for horsemen in the cattle and buffalo industries in the 
Northern Territory as 
the powerful cartridges 
gave a long range, with a 
flat trajectory (Mulvaney 
2004; Pauly 2004: 109). 
Evidence from reviewing 
buffalo shooter accounts 
suggests this was the 
most common type of 
rifle used between 1870 
and 1900 on the north 
A u s t r a l i a n f r o n t i e r 
(NTTG 1873-1927; War-
burton 2009). The incor-
poration of Indigenous 
labour by white buffalo 
shooters into the industry 
during the 1890s was 
widely reported, and it 
was during this Hme that 
rifles began to be used 
or owned in significant Figure 4. Viae from Goiilburn Island as Phillip Parker King's umlcring party is attacked by 
numbers by Indigenous 'natives' in 1818 (nla.pic-an7851134). 
Lee Enfield .303 Rifle 
Figure 3. Examples of the firearms and their features from 
the different time periods identified in the paper. 
Era Croup Activities Weapon types 
Pre 1800 Macassans 
Trepang fishing and trade with local Indigenous 
populations 
Chinese/S.E. Asian 
muskets 
1820 to 
1870 
Early colonial 
military outposts 
Establishment of small garrisons to secure 
Australia's north and trade witli Macassans. 
High representation of military personnel. Some 
exploration expeditions to the NT. 
Brown Bess musket 
Indian Pattern musket 
Percussion-cap musket 
Snider-Enfield 
1870 to 
1920 
Settlers, 
miners, 
pastoral settlers, 
buffalo shooters 
Mixture of pastoralism, mining and natural 
resource extraction (buffalo shooting for hide 
export). Very low representation of military 
presence. 
Snider-Enfield 
Martini-Henr)' 
Winchester 
Sharps rifle 
Henry rifle 
Break open shot guns 
Small bore .22 rifles 
1920 
onwards 
Recreational 
shooters. 
Military, 
pastoral industry, 
buffalo shooters, 
missions 
Large and small game hunting; 
pastoralism is entrenched as major industry-; 
mining sporadic; beginning of missions; buffalo 
hide export declines by 1930s with introduction 
modern durable fabrics 
1930s military' build-up in Danvin and WWII large 
presence of military units 
Lee Enfield .303 SMLE, 
Mauser pattern 7.69 
mm, 
Winchester lever action, 
shot guns (various), 
small bore .22 rifles 
Table 2. Historiail economic periods with respective firearii: types in the Northcni Territory 
people (Forrest 1985:6-7; Mulvaney 2004:13; Warburton 
2009: 177); however, this was not entirely supported 
within the Northern Territory community at the time 
(Cilruth 1923: 4; O'Neil et al. ' l9I0: 4). 
Firearms made in the United States also appear in 
northern Australia, however, these rifles are rarer than 
British-made firearms owing to their greater cost and 
import tariffs. Despite this, US-manufactured repeating 
rifles began to make their way into the buffalo shooting 
camps of the Nortlnern Territorv in tlie late 19th century 
(Mulvaney 2004). The most successful of these ritles 
in Australia was the lever action 1873 manufactured 
by the Winchester Company (Pauly 2004: 110). These 
rifles did not have widespread use in the pastoral 
and buffalo shooting industries until the early 20th 
century, after Federation and subsequent changes in 
the Australian tariff and import regulations (Warburton 
2009). Therefore, this group of firearms is assigned to 
the post-1900 era in the Northern Territory when they 
were likely to have been seen in greater numbers. 
The development of bolt-action centre-fire rifles 
(firing pin) and the smokeless cordite propellant in the 
late 19th century saw the next major change in firearms 
technology (Lugs 1973). The English-made Lee-Enfield 
.303, used a bolt action and included the innovation of a 
detadiable magazine (Fig. 3). Repeating ritles are most 
likely to have been used increasingly in the Northern 
Territory post-1900. Nevertheless, Indigenous access 
to ritles significantly declined after 1925 following 
the entrenchment of mission governance in western 
Amhem Land, the decline in buffalo shooting, and the 
growing reach of government authority from Darwin 
with ordinances banning Indigenous men from owning 
firearms. 
The distribution and chronology 
of firearm paintings recorded in this study 
The au tlior has recorded fourteen images of firearms 
in eight separate rockshelters across western Amhem 
Land located near the northern coastline and deep 
into the Arnhem Land plateau stone country (Table 3, 
Fig. 5). The firearms consist of seven Martini-Henry 
ritles, two muskets, and two Winchester carbines. The 
remaining motifs are more difficult to identify and are 
possibly a Lee Enfield SMLE rifle or Winchester carbine, 
a Snider-Enfield carbine or shotgun, and a pistol of 
unknown technology. The Kundjumamdi firearm has 
been previously reported by Gunn (1988) and the site 
was re-recorded by the author in 2008. Tlie pistol has 
been reported here as examples are very rare in the 
western Amhem Land rock art assemblage. However, it 
is not discussed further ov«ng to the lack of identifying 
characteristics. The manner in which tlie firearms are 
painted is consistent with the styles and traditions 
previously documented in the Amhem Land region 
(Chaloupka 1993). 
Figure 6 provides a summary of the rock art painting 
manner and pigment used in the firearm images. The 
use of white pigment in the majority of paintings accords 
with previous assessments of white pigment use during 
the contact period owing to diminishing access to 
traditional sources of red pigments (Chaloupka 1993). 
The white and blue pigment Martini-Henry painting is 
located at Mount Borradaile. Blue pigment is suggested 
to have been derived from Reckitts Blue, a laundry 
whitener (Chaloupka 1993). The use of Reckitts Blue 
for Indigenous painting is first reported by Spencer 
(1928: 831) occurring in the Alligator Rivers region by 
1912. Chaloupka (1993) suggests that the blue pigment 
Site Firearm type Motif description Identifying features Interpretation 
Kundju-
mamdi 
Martini-Wenry Red outline and infill on 
white; life size 
Lever action; 
scalloped brecch; 
trigger guard; general 
shape 
Likely to be a representation of a Martini-Henr)' with 
'humped' breech loading area with a trigger guard and 
loading lever. 
Awun-
barna 
Martini-Henry White with blue infill and 
outline; small 
Scalloped breech; 
trigger guard; general 
shape, barrel; stock; 
butt stock 
A cut-down ritle or carbine; i.e. with much of the length of 
the stock and barrel removed. 'Humps' on the breech and 
the lack of any visible firing mechanism could indicate that 
the basis of this weapon was a Martini-Henry. 
Arrarra Musket, New 
Land pattern 
Red outline and inhll on 
white background; life size 
Cock and hammen 
ranuod prominent; no 
breech: long barrel; 
butt plate 
The cock is drawn without any upright thumb-piece to 
actually cock the arm. However, a flintlock with the cock 
and the frizzen both lowered would look something like 
the painted image. Two apparent trigger guards likely to be 
hand-steadving loop and lanyard attachment 
Arrarra Martini-Henry Red outline and intili on 
yellow; life size 
Scalloped breech, 
lever action, sling, 
trigger guard, 
accentuated curve 
shape, butt plate 
Configuration of the breech is very distinctive, having 
'humps' on the top of the receiver before and behind the 
falling-block loading trap. Apparent thickness of the barrel 
as portrayed is probably due to it having the standard 
military wooden fore-end tliat extends almost to the end of 
the barrel. 
Djarmg Winchester 
repeating rifle 
5upt?rimposed over another 
firearm. Red outline with 
solid yellow infill; life size 
Lever action; butt 
plate; trigger guard; 
rear sight; tang sight 
Not likely lo be a Martini-Henry as the receiver seems 
too short and the under-lever an odd shape. Most likely 
19th century Winchester lever-action repeater carbine 
configuration. A tang sight could be fitted to this by 
screwing the sight to the upper butt strap {or tang) a couple 
of inches behind the hammer. Tlie tang sight was used for 
target shooting and for long-range work typical of buffalo 
shooting. 
Djarmg Martini-Henry Firearm image under 
another firearm painting. 
Outline with line infill; life 
size 
Lever action; butt 
plate; scalloped 
breech area 
Likely to be a representation of a Martini-Henry with 
'humped' breech loading area. 
Djarmg Snider-Entield 
carbine or 
shotgun 
Solid white background 
with red outline and infill; 
life size 
Short barrel and 
forestuck, hammer, 
long butt, lever 
The fairly straight stock, the very compact breech arwa. 
with an apparent hammer shown above, and the long slim 
barrel suggest that this could be a Snider Enfield carbine or 
possibly a shotgun. 
Djurlirri Firearm 
(musket?) 
Outline; while; life size Tngger. trigger 
guard, long barrel, 
possible bayonet(?) 
The butt in the painting has been weathered, leaving only 
a thick barrel, a disproportionately large trigger guard and 
trigger, and a featureless breech area, with an extension 
under the barrel that may represent a bayonet, or bayonet 
lug. 
Djurlirri Winchester or 
Lee Enrield 
SMLE .303 
Drawing; charcoal; small Hammer or Boll, Fore 
stock. sHng, straight 
butt, .squared off 
barrel, trigger guard 
and lever or possible 
trigger guard and 
square ammunition 
box 
It appears to show a hammer, an under-lever behind 
the trigger guard and a rather thick fore-end. It does not 
differentiate the under-barrel tube magazine extending 
beyond the fore-end wood, possibly a carbine model. Could 
also be argued that painting is a 'sporterised' Lee Enfield 
.303" British rifle, i.e. a 303 that has had the fore-end wood 
cut to about half its length, leaving the forward part of the 
barrel protruding. The squarish forward 'trigger guard' 
could be seen as representing the protruding box magazine. 
Mekinj 
Valley 
Winchester 
carbine 
Outline with infill; white 
outline with yellow infill; 
life size 
Hammer, forestock, 
long barrel, trigger 
and guard 
Hint of a loading under-lever behind the trigger guard, 
but without the disHnctive breech shape it seems unlikely 
to be a Martini. As there appears to be a hammer depicted 
above the breech, the most likely identification is Uut it is a 
Winchester carbine. 
Warrnn Martini-Henry Outline and infill; white; 
life size 
Lever action, trigger 
guard, scalloped 
breech and butt, very 
long barrel 
Long rifle appears lo have an under-lever but without the 
distinctive breech of a Martini. 
Warran Martini-Henr)' Solid; white; partiallv 
visible; life size 
Butt, lever action, 
scalloped breech area 
Diagnostic for the arm; the 'double humped' breech, the 
under-lever for loading and the stock shape is reasonably 
accurate for this rifle. 
Malarrak Martini-Henry X-ray form; white 
background with red 
outline and infill; life size 
Lever action, trigger 
guard, scalloptxi 
breech and butt, 
cartridge depicted 
inside chamber, barrel 
and cleaning rod, 
foresight 
Diagnostic for the 'double humped' breech and trigger 
guard with loading lever. Stock shape is reasonably accurate 
for this rifle. Appears like standard military wooden fore-
end that extends almost to the end of the barrel in thLs 
painting. The foi-e-end also served to house a steel clearing 
rod. 
Malarrak Pistol Solid; white; small Short barrel, pistol 
type grip 
Possibly a pistol/revolver. Very limited detail in order to 
identify type and manufacturer. 
Table 3. Firearm images recorded uvstern Arnhem Land. 
Figure 5. Loailion of rock art sites fentiiriiig firearm pniiilings iiiirf 
drmuings. 
Figure 6. Summan/ of faiiiHiig mmmer iind pigments used in firearms 
paintings. 
finds widespread use after tlie introduction 
of Reckitts Blue by Oenpelii missionaries in 
1925. 
The rifle motifs are all located in rock-
shelters with greater than 50 motifs. Accor-
ding to Gunn's (1988) definition of rock art 
sites, Djulirri, Awunbama, Mikinj Valley, 
Kud jumamdi and Djarmg can be considered 
to be major rock art galleries with >100 
paintings within the Amliem Land complex. 
Djulirri has the highest number with over 
1500 recorded motifs (May et al. 2010). The 
Arrara, Warran and Malarrak rockshelters 
contain fewer paintings and are considered as 
minor rock art galleries (Gunn 1988). Djulirri, 
Malarrak, Mikinj Valley and Awunbarna 
sites all contain other types of introduced 
contact imagery including paddle steamers, 
steamships, luggers, European structures, 
eating implements, letters of the alphabet, 
generic sailing vessels, buffalo and European 
anthropomorphous figures. Djulirri has 
the most extensive and diverse introduced 
contact imagery in western Amhem Land 
(May et al. 2010). Contact period occupation 
is evident in all the sites containing firearm 
images, in the form of glass flakes, glass 
shards and fragments of corroded metals. 
Djulirri, Malarrak and Avvimbama contained 
further contact artefacts including fragments 
of smoking pipes, ceramic shards, glass 
beads, nails and wire. Other artefacts noted 
elsewhere in the greater Awunbama complex 
of rockshelters include a matchbox tin, an 
iron adze, domino piece, tobacco pipe, bag 
of shot, and hand-forged nails and screws 
(Roberts and Parker 2003: 26). The diversity 
and abundance of the contact artefact 
assemblages at these three sites suggests 
they were focal points lor occupation during 
this period. 
Metrical attributes are not available for all 
the firearms as the sites were recorded as part 
of a summary site documentation process. 
However, the majority of the rifles (11) are 
depicted in life-size proportions. Witli the 
exception of Djulirri and Arrarra, the rifle 
paintings are all positioned prominently on a 
central large panel in each of the rockshelters. 
At Arrarra, the musket is obscured by a large 
boulder in front of the panel, and the Martini-
Henry rifle is on the ceiling in another part 
of the site. The firearms at Djulirri are not 
prominently displayed. The Lee Enfield 
motif is small and placed at the base of a 
large panel, and the white outline musket 
is partially obscured by superimposition of 
later motifs. 
There are two firearm motifs that exem-
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plify the high level of detail depicted by 
the artist. The first, painted in the Arrarra 
complex of rock art sites approximately 
20 km north of Oenpelli, is notable for a 
number of features which identify it firmly 
as a musket (Fig. 7): 
1. 'Cock and hammer" above the trigger 
guard. 
2. A sl ing swivel behind the tr igger 
guard. 
3. A distinctive ramrod holder mounted 
below the gun barrel. 
4. The shoulder pad of the butt. 
5. Tlie use of decorative infill to dis-
tinguish the brass butt plate as sepa-
rate to the gun barrel, i.e. made of 
wood and not iron. 
The second, a rifle at Malarrak (Fig. 
8), is a Martini-Henry showing the breech 
mechanism in great detail. The 'monkey 
tail' lever action and trigger housing can 
be clearly seen below the rifle, with the 
distinctive falling breech, block loading 
area on the top of the rifle. The breech is 
painted in x-ray style showing a bullet 
loaded into the firing chamber. 
The Djarmg rockshelter potentially has 
three different types of firearms depicted. 
These include a iMartini-Henrv rifle, but 
interestingly also two other firearms that 
have significantly different characteristics. 
One firearm has an unusual rear sight 
known as a ' tang sight ' developed for 
buffalo shooting in the United States from 
the 1870s (Fig. 3) (Lugs 1973), The other is a 
short rifle depicting a type of carbine with 
a hammer typical of the Snider Enfield 
(Fig. 9). 
Tliese examples illustrate the attention 
to detail by the artists in showing Individual 
firearm characteristics. This Is typical of 
what may be regarded as a continuous 
observational tradition in Indigenous 
art in Arnhem Land from the earliest 
Images through to the contact period, 
which Chaloupka (1993: 181) identifies 
as 'scientific' illustration. Some of the 
f irearms also incorporate e lements of 
complex decorafive infill and x-ray styles 
that were in common use at the time of 
contact (Chaloupka 1993: 191-203). 
Discussion 
Pre-1800s to lS40s earli/ contact phase 
Indigenous use of f i rearms in the 
early contact phase is likely to be limited. 
Muzzle loading weapons were generally 
inaccurate beyond 100 m (Lugs 1973). 
Figure 7. A percussion-cap or flintlock style of firearm at Arrarra 
painted with decorative infill, with red on white pigments (D. Wesley 
2006). Beloio is a drawing illustrating the hammer mechanism, ram-
rod under the barrel, trigger guard ami sling sioivel. 
Figure 8. /I Martini-Henry rifle from Malarrak painted in outline and 
x-ray, with red on zohite pigments (D. Weshy 2008). Below is an 
illustration shmoing the lever action, trigger housing, breech area, 
and a bullet in the chamber. Note thefreslnmter buffalo painting to 
the right. 
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Figure 9. Carbine type of rifle at Djarriig painted in outline then solid 
and decorative infill, red on white pigments. A distinctiiv hammer 
mechanism is seen ahoiv the trigger gwird and breech (D. Wesley 2006). 
Muskets would therefore not have been decidedly 
better weapons than spears and spear throwers already 
used by the Indigenous people. Muskets could fire four 
rounds per minute but according to Traditional Owner 
Jacob Nayinggul (dec,), an Amhem Land warrior could 
throw many more spears a similar distance in tliat time 
and with similar accuracy (Nayinggul, pers. comm., 
2006). Also, muskets did not particularly improve 
Indigenous hunting techniques owing to unfamiliarity, 
poor conditions of weaponry, and lack of shot and 
powder. Even in the mid-20th century, Maung hunters 
were still using spears to hunt water buffalo (Capell 
and Hinch 1970: 114). During the 19th cenhjry it was 
difficult to resupply lead shot and gunpowder owing 
to the intermittent supply from visiting Macassans, 
and the European settlements would have discouraged 
firearms being taken up as a weapon of choice by a 
hunting society. Iron muskets are highly susceptible to 
rust, and the wet-dry tropical climate of Arnhem Land 
makes it hard even today to maintain iron materials 
without corrosion. 
Contrary to this logic, muskets were well known by 
Indigenous people at Fort Wellington on the Cobourg 
Peninsula (Mulvaney and Green 1992; Wilson 1837). 
Wilson (1837: 319) recorded the local Indigenous lan-
guage word that had been given for firearms as iibani. 
Tlie English attempted on a number of occasions to 
demonstrate the usefulness of musketr)' and cannon 
in encounters (Wilson 1837: 88, 89,121, 137). Early In-
digenous interactions with firearms were supervised 
and regulated by English officers and non-comissioned 
officers, with only the senior Aboriginal male elders 
present at the early Cobourg Peninsula outposts (Com-
mandant Barker cited in Mulvaney and Green 1992). 
It is proposed here that even though these slow-
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loading firearms were next to useless in 
terms of increasing hunting efficiency, 
they acquired a high level of social capital 
and status and then become prominent 
in contact rock art. Chaloupka (1993) 
interprets certain depicfions of firearms in 
the rock art of Amhem Land as examples 
of people encountering firearms lor the 
first fime as, for example, those carried 
by the Leichardt expcdifion into Amhem 
Land in 1845 (Leichhardt 1847). These 
are generally painted using tradifional 
design elements, with very limited detail 
of the weapons' characteristics. However, 
the complex decorat ive depict ion of 
such a firearm at Arrarra may suggest 
this weapon was owned, or at least 
handled and fired, by Indigenous men. 
The Arrarra firearm shows five specific 
characteristics, the hammer and flash 
pan, ramrod, sling swivel, and trigger 
guard, whereas the depicfions described 
by Chaloupka (1993) show none of these 
specific characteristics. 1 propose that 
such a dichotomy arises from possession or use in close 
proximity to the English settlements on the Cobourg 
Peninsula. Tine rock art at Arrarra implies that a close 
interaction between the Indigenous painter and the 
weapon has occurred. 
As mentioned earlier. Indigenous groups were 
aware of firearms before Leichhardt arrived in the 
Alligator Rivers region of Arnhem Land and probably 
prior to King's visit in 1818 (Leichardt 1847). Muskets 
are not depicted in the Wellington Range, yet there are 
numerous depictions of a single-masted cutter of the 
type that King was sailing. This presents an interesting 
contrast in terms of paint ing f irearms and sai l ing 
vessels. It is known that painting of early European 
ships circa 1805 to 1849 occurred in the Wellington 
Range, however, there are no depictions of firearms 
that can be reliably dated to this period. Applying the 
model of 'ownership equals painting' that is ad vocated 
in this paper, the lack of firearms painfings from this 
early colonial period may reflect a lack of ownership 
and familiarity by the Traditional Owners painfing at 
tlie fime in the Wellington Range. 
lS70s-m0: 
modern Eiirofwan firearms and Arnhem Umd rock art 
The Indigenous use and ownership of firearms 
in this period in the Northern Territory from 1849 to 
1870 can be attributed to one overwhelming cause: the 
Asian water-buffalo hunt. Tlnere is a hiahis of firearm 
painting owing to tlie absence of substantial European 
presence in western Arnhem Land with no reliable 
idenfified paintings of the percussion rifle technology. 
It is after 1870 that firearms become more common in 
the region and vis-a-vis more prominent in the rock art. 
According to Roberts and Parker (2003: 42) the most 
prolific contact period motits in the Awunbama area 
are ships and firearms. They propost.' that the maioritv 
of contact art is from the I8711-l'>20 period, given the 
proliferation of images dopicting sloops, cutters and 
ketches that were prevalent off the coast during the 
buffalo shooting period. 
It is during this perioil that we see one of the first 
instances of a hybrid European-Indigenous economy 
occu r in the Top End of the Northern Territory (Al tnian 
2007) Altman suggests traditional market and non-
market theories are not adequate to fully explain 
Iiuligenous interaction with the introduced European 
economy. Consequently, he proposes a hybrid eco-
nomy with spatial and temporal lleMbility where the 
Indigenous customary economy and the European 
market economy combine (Altman 2007). The buffalo-
shooting industTT,- is an example i>f a well-developed 
hybrid economy between white Aush-alian shooters and 
Indigenous families. Participation of Indigenous labour 
in this industry was not only crucial for sur\'ival, but 
also liecause the industry- was transient and seasonal 
and it allowed matched Indigenous people to maintain 
traditions and customs (Altman 2007; I.evitus 1982). 
Tliere are also a number of reports of Europeans 
encountering Aboriginal men armed with firearms 
nol associated with the buffalo industry. There is no 
specific record of when or how tlie first decision was 
made bv a buffalo shooter to give Aboriginal men 
rifles, but there were certainly buffalo shooters who 
readily acknowledged the importance of Indigenous 
labour, and participation in the indu.stry and is well 
documented pictorially (I'ig. 2) (Muivaney 2004; 
Warburton 2009). 
Warburton (2009:220) knew the value of Indigenous 
involvement in buffalo shooting and states 'Big Head 
lone of the black boys] was an experienced buffalo-shot, 
and I had given him Dinah |an expert and favoured 
horse] and a gun'. Europeans also benefitted from 
the prowess of Indigenous hunters with firearms. An 
account from the Norllu-ni Trrrilon/ Tmcf ami Giizetir 
(NTTC Friday. 23 December 1898; 3) states that an 
•Aboriginal man ... will fulfil the order, and as long as 
you keep him in cartridges and tobacco you need never 
go short of game' 
II is proposed here that ownership of firearms 
was a major reason for painting firearms throughout 
Arnhem Land during this period. The majority of Ihe 
rifles depicted in the rock art are Martini-Henry rifle.s, 
the main weapon known to be in widi?spread use by 
•Aboriginal men in the buffalo industry The prominent 
place that depictions of the Martini-Henrv rifles have 
m Ihe rockshelters and the attention to detail reflect an 
intimate knowledge of the firearm and a rationale tor 
display 
/92()iiiiimrife: decline in jiranms owinrsliip 
I'rom 1910 onwards, there was a concerted effort 
to disarm Indigenous people and regulate firearms 
ownership. Legislation enacted after 1911 prohibited 
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them from owming firearms without a permit from 
Protector of Aborigines. ITie follow ing appears in Ihe 
Norlhern Ternlon/ Timef timl C7,i;<'Hf (Friday, 28 October 
1910; 3); 
Iniquity of permitting lull civilised Aboriginals 
to wander around the country armed with rifles, 
and instances al least two murders that have taken 
place recently from this cause... Fo place a nfle and 
cartridges in the hands ot a black-tcllow... is to convert 
him into an omnipotent demi-god as respects his 
unarmed fellows, and it is only to tie expected that 
his savage instinct will lead him simner or later to 
abuse such power 
Apart from buffalo shix)ters actively seeking permits 
for their Indigenous workers, and illegally lending tliem 
firearms for use during the hunting season, there were 
few whites that would have vouched for Indigenous 
ownership of firearms. Townsfolk, pasforalists. mis-
sionaries and miners all wanted Aborigines disarmed. 
.An incident was reported at Oenpelli where an 
Abtinginal man shot another who he was allegedly 
displeased with for lagging behind. The aggressor then 
disposed of the deceased in what appeared to be a ntual 
dismemberment. It led to a riot at (3enpelli with other 
Aboriginal pcxiple fearing that he would come and kill 
others who displeased him and they were 'clamouring 
for firearms with which to defend themselves' (NTTG 
Friday, 28 October 1910: 3), 
This passage informs us about several important 
issues relating to Indigenous possession of firearms. 
Few Aboriginal people in the Oenpelli camp in 1910 had 
access to a ritle. Men were usually only officially issued 
with tirearms during the buffalo season. However, as 
the above account makes clear some senior Aboriginal 
men did own firearms which were outside of European 
control and which they could use to exercise their 
authority. Incidents such as this reported by the local 
newspapers resulted in the enactment of legislafion to 
prohibit Indigenous ownership of firearms. 
Firearms, however, continucsj to be used bv Aborigi-
nal men throughout the 1920s and 1930s w hile they were 
engaged in the buffalo shwting industry. White buffalo 
shooters had to seek permits from the Administrator 
to authorise their use by Aboriginal men. Certainly by 
Ihe late 1930s, there are fewer public records referring 
to Indigenous ownership of firearms. During World 
War II, the Austi-alian militai-y had a deliberate policy' of 
disanning Aboriginal men and placed many Aboriginal 
people in work camps between Darwin to Alice Springs 
to enable managing their welfare and to pro\ ide a lab< lur 
supply (Cuse 2a)6; Saunders 1995) Fherefore it is nol 
surprising that there is currently only one recorded 
depiction of a post-190() rule in the Arnhem Land rcx k 
art assemblage (Table 3) This painting may coincide 
with activities from World War II. The subsequent 
paucity of firearm paintings from this period may also 
relate to the general contracticm of occupation from Ihe 
sandstone escarpment and movement of the Indigenous 
population into regional centres such as Dar^vin. Pine 
Creek. Oenpelli, Warruwi, Minjalang and Katherine 
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(Brockwel l et al. 1995; D e w a r 1992; Forrest 1985; Grant 
1995; Levi tus 1995; R i t d i i e 1998) . 
Conclusion 
F i r e a r m s in A r n h e m L a n d r o c k ar t i l l u s t r a t e a 
par t i cu lar c h a p t e r in the I n d i g e n o u s h i s t o r y of the 
Northern Territory. T h e m e a n i n g behind the depict ions 
of f i rearms is mult i - layered a n d contains an Indigenous 
narrat ive to which we n o longer have access . O n the 
o t h e r h a n d , d e p i c t i o n s of f i rearms m a y p r o v i d e an 
insight into o w n e r s h i p and the s y m b o l i c i m p o r t a n c e 
and social s ta tus these w e a p o n s h a d to I n d i g e n o u s 
p e o p l e . T h e h i s t o r y o f I n d i g e n o u s o w n e r s h i p o f 
f i r e a r m s in the N o r t h e r n Terr i tory c l o s e l y m i r r o r s 
the social at t i tudes of whi te Austral ians to Aboriginal 
p e o p l e in the 19th a n d 20th centur ies . For a period 
of t ime Abor ig ina l people w e r e part o f a product ive 
hybr id e c o n o m y in the buf fa lo shoot ing industry and 
f irearm o w n e r s h i p w a s tolerated. Firearm o w n e r s h i p 
declined with the e n f o r c e m e n t of new laws and the e n d 
of freelv dis tr ibuted f i rearms and a m m u n i t i o n from 
buffa lo shooters by tlie e n d o f the 1930s. This decl ine 
is paral le led in the rock art, and with the except ion of 
a s ingle d r a w i n g o f a Lee Enfield, all f i rearms depicted 
are m o d e l s f rom pre-1900. 
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ABSTRACT 
Research has revealed that rock art traditions were continuing in western 
Arnhem Land throughout the period of culture contact with Macassans and later 
European settlement in the 19"" and Centuries. Various authors have 
indicated that painting of non-Indigenous subject matter represents a method of 
contextualising outsiders, the new relationships that were formed, and the 
reorganisation of Indigenous perspectives and world views. Despite evidence of 
Indigenous painting in rockshelters having continued through to recent times, it 
has also been clearly demonstrated that painting in the sandstone escarpment 
significantly declined post 1945 in favour of painting on other media for a variety 
of reasons. The painting of a warship and a plane in a rockshelter in the coastal 
Wellington Ranges of north-western Arnhem Land is a significant temporal 
indicator of when 'introduced imagery', i.e. that of non-Indigenous origin, began 
to be phased out of rock art and contemporary art production. What is 
significant here is that the major events of World War II which had a profound 
and seismic impact on the Northern Territory from 1939-1945 are barely 
represented in the corpus of contact rock art and contemporary Indigenous art 
imagery that followed. There is only one image in the Wellington Range contact 
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rock art that can be reliably dated to 1942 of a Royal Australian Air Force 
aircraft. It is proposed here that by World War II, indigenous people in western 
Arnhem Land processed the differences presented by outsiders and no longer 
needed to utilise introduced imagery in their art in order to contextualise these 
changes and relationships. This notion is discussed around the painting of a 
warship in a rockshelter from the Wellington Range provides a crucial temporal 
factor in the analysis of this proposition. Painting of ships reflected the continuity 
of maritime traditions and connections to sea country through the early period of 
culture contact with Europeans, and modern ships and boats and other modes 
of mobility become normalised in Indigenous society. 
Introduction 
Of all the recorded depictions of non-Indigenous ships, boats, and aircraft in the 
rock art record of Arnhem Land, including the islands in the Gulf of Carpentaria, 
there are only two motifs that can be identified with a high level of certainty as a 
modern era navy warship and an air force plane from World War II (Barrett 
1946; Burningham 1994, 2000; Cole 1980; Chaloupka 1993, 1996; Clarke 
2000a; Clarke and Frederick 2006; Clarke and Frederick 2008; Clarke and 
Frederick 2011; Edwards 1979; Gunn 1988; Guse 2008; May e fa /2010 . May et 
al 2011; Mountford 1956; Roberts 2004; Tacon et al 2010; Tacon et al 2012; 
Turner 1973; Wesley et al 2012). Naval shipping (as opposed to civilian and 
merchant) and military aviation in northern Australia represents a significant part 
of the Northern Territory's history, especially given the role of Darwin in the 
South West Pacific Area during World War II (Grey 1999; Powell 1982). 
Even though the period of World War II saw a distinct increase in military 
shipping in Northern Territory coastal waters, it is argued here that the depiction 
of the warship in the Djulirri rock art gallery in Arnhem Land is from a pre-World 
War II period and reflects a particular stage of Indigenous engagement with 
European attempts to develop north Australia with emerging economies (i.e 
trepang fishing, buffalo hunting, pearling) and the missionisation of Arnhem 
Land. Recent maritime native title and anthropological research conducted for 
coastal waters around Croker Island and Blue Mud Bay in Arnhem Land has 
overwhelmingly demonstrated the continuity of Indigenous customary rights and 
knowledge over the sea which has been retained by Indigenous traditional 
owners (Barber 2010; Clarke and Johnson 2003; Peterson and Devitt 1996; 
Morphy 2003; Trigger and Asche 2010, Yunupingu and Muller 2009). The 
continuity of Indigenous traditions and cultural attachment to the sea through 
traditional maritime activities and those conducted in association with emerging 
European economies and missions meant Indigenous peoples were traversing 
far greater distances of the Northern Territory coast than ever before providing 
for a range of cross-cultural interactions. On the other hand, the painting of an 
aircraft at Bald Rock can be dated to a very specific period of World War II and 
was very likely to be painted in response to wartime experiences of Indigenous 
people residing at the nearby South Goulburn Island mission. 
Interactions between Indigenous people and the Australian Commonwealth 
armed services during peacetime between Federation in 1901 and World War II 
is significantly more obscure than those documented during the large scale 
conflicts of World War I and II. Largely this documentation has been in the form 
of revealing the wartime roles of Indigenous servicemen and women during 
these conflicts (Hall 1997; Ball 1991). The reality for most Indigenous north 
Australians was not active service, but largely support roles through the 
provision of labour during World War II (Hall 1997; Saunders 1995). In the past, 
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the narrative of Indigenous Australian interactions with the Australian military 
was told from the European perspective, however more recently there has been 
significant increase in literature discussing Indigenous participation World War II 
(e.g. Hall 1997; Trudgen 2000; Riseman 2007, 2010, 2012a, 2012b, Saunders 
1995). Saunders (1995) and Riseman (2007, 2010, 2012a, 2012b) both provide 
excellent accounts of the role, participation, and the conditions that Aboriginal 
people endured during World War II across northern Australia through their 
rigorous investigation of the historic archive and oral history. The service role of 
Indigenous people in the Northern Territory is mostly documented through their 
work with the North Australian Observer Unit and participation with surveillance 
activities of the Northern Territory Special Surveillance Unit (NTSRU) (Gray 
2006; Riseman 2007, 2010, 2012a, 2012b). The activities reported by Riseman 
(2007, 2010, 2012a, 2012b) of the NTSRU primarily focus on eastern Arnhem 
Land during and after World War II. 
Trudgen (2000) details the negative impacts on Yolngu society arising from 
interaction with the military during World War II. In the study area, Indigenous 
labour from the Goulburn Island Mission contributed significantly to the 
operation of the 309 Radar Station on North Goulburn Island from 1943 to 1945, 
with the islands visited be a variety of military ships and aircraft during this time 
(Adcock 1999). Despite the significant involvement of Indigenous communities 
in the various activities of World War II, and the enormous amount war materiel 
involved, it is a conundrum that there is a distinct lack of imagery associated 
with this period in the contact rock art assemblages of western Arnhem Land. It 
is proposed that painting of shipping, in particular, and other contact imagery, 
declines dramatically after the 1930s in the sandstone rockshelters in north-
western Arnhem Land. 
In response to recent Indigenous narratives documented in Arnhem Land 
history by Mcintosh (1996a; 1996b, 2006, 2009), and counter arguments by 
Hiscock (2008) and Macknight (2008), an archaeological approach to 
investigating the issue of early contact with Indonesian seafarers, colonial 
outposts on the Coburg Peninsula, and later settlement of the Northern Territory 
after 1870 in western Arnhem Land in the Northern Territory was initiated by 
through an ARC Linkage grant Baiyini Macassans, Balanda and Bininj; a case 
study of culture contact in nortti western Arnhem Land. Results of this research 
in collaboration with other researchers can be found in May eta! (2010), May et 
al (2011), Tacon et al (2010, 2012), Wesley et al (2012). During the course of 
this research, three major contact-period occupation precincts were identified as 
Djurlirri, Malarrak, and Bald Rock with the Wellington Range (Figure 1). A 
particular rock art panel and imagery of a warship was recorded at the Djulirri 
rockshelter. This image provides a platform to discuss one the earliest 
Indigenous records of an encounter between the Australian armed services, the 
Royal Australian Navy, and Indigenous Traditional Owners from western 
Arnhem Land, Australia (Figure 2). 
Figure 1. Location of the study area 
Figure 2. Rock art panel from Djulirri, Arnhem Land illustrating the maritime imagery recorded 
by Indigenous artists. 
The large rock-art gallery of DjurlirrI illustrates the deep level of contact 
Indigenous groups had with the European visitors and later settlers and 
missions (Chaloupka 1993; May ef a/ 2010; May ef a/ 2011; Tacon e/ a/ 2010, 
2012). It contains approximately 1300 rock art paintings, of which 27 are 
paintings of Indonesian (n = 2) and European ships and boats (n = 25). The 
images of the Indonesian praus have been radiocarbon dated to a period 
starting from circa 1650 A.D. indicating a long period of Indigenous interactions 
with maritime activities (Tacon et al 2010). Within this gallery, one painted ship 
in particular has the distinctive shape and characteristics of a modern era 
warship (circa late 19*^  Century to early 20"^ Century). The interpretation 
regarding the class of naval ship it is, which conflict the ship was involved in, 
and how the ship came to be painted in an Indigenous rock shelter site is the 
subject of current debate. For example, the interpretations of ships published by 
Tacon et al (2010) received significant (unpublished) criticism from maritime 
researchers. Public comments regarding this rock art panel featuring the 
warship have been negative for example, "Almost certainly a hoax, probably 
done in the last 30 years" and "those works have, amongst other things, 
perspective. Totally unknown to aboriginal (sic) art... totally fake" (Sky Scraper 
City Forum 2008).Therefore it was important to conduct further research and 
test the type of warship this painting may have been, what conflict it may have 
been associated with, and the mechanisms behind Aboriginal people painting 
this ship in the gallery. 
Research into the traditions of local Aboriginal Traditional Owners 
(Maung/lwaidja), history of the Goulburn and Croker Island missions, and the 
activities of the post-Federation Australian Navy has led the authors to propose 
that this rock-art image could be one of two Royal Australian Navy ships; the 
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colonial era gunboat, HMAS Gayundah (John White pers comm) or the later 
World War 1 anti-submarine escort, the HMAS Moresby (Michael Pearson pers 
comm) that operated in north Australian waters after 1926 (Bastock 1975; 
O'Connell 1994). Regardless of which ship the painting represents, the 
identification of chronological time frames for what is the only painting of a non-
merchant ship known so far in Arnhem Land is significant. It provides a platform 
to discuss the implications of transformations in cross-cultural interactions for 
local Aboriginal people operating in a much larger maritime seascape than their 
local estates and territories than prior to Macassan and European contact, and 
not necessarily related to World War II (Clarke, 2000a, 2000b; Clarke and 
Frederick 2006, 2008, 2011; Porr and Bell 2012). 
There are several issues that need to be addressed regarding the methodology 
for the identification of the HMAS Gayundah or HMAS Moresby as the ship 
depicted at Djulirri given previous critiques of ship motif identification. This 
includes an investigation of the history of early naval shipping in the Northern 
Territory, to place the ships in the coastal waters of Arnhem Land at that time, 
and an examination of the significance of the encounter for Australian 
Indigenous and maritime history. Without the original Aboriginal painter to 
provide us with details about the painting, we need to demonstrate the 
connection and significance of the cross-cultural engagement between the ship 
and Aboriginal communities in north-western Arnhem Land (Clarke and 
Frederick 2006, 2008; Porr and Bell 2012). It is also important to discuss the 
method for identifying this ship from many other warships that were known to 
operate in north Australian waters especially during World War II. Differentiating 
the timing of this painting from a period between 1911 and 1945 is significant for 
our understanding of Indigenous history and continuity of traditional knowledge 
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and customs in north-western Arnhem Land. Despite ship log books, personal 
papers, and other archival materials relating to the HMAS Gayundah and HMAS 
Moresby, this single rock art image may be the only record of contact or 
interaction with coastal Indigenous communities by these ships. Importantly, the 
mission of the HMAS Gayundah to target the interception of Indonesian fishing 
vessels was a potent symbol of the end of the long tradition of culture-contact 
between Indigenous traditional owners and Indonesian trepang fishermen 
(Berndt and Berndt 1954; Clarke, 2000a, 2000b; Clarke and Frederick 2006, 
2008; Macknight 1976; Mitchell 1994, Russell 2004). 
Military Ships and Aircraft in Study Area 
A background discussion is warranted to differentiate the history involving 
military and civilian or merchant class of shipping and aircraft in the Northern 
Territory. Major maritime shipping during the colonial period of settlement in the 
Northern Territory consisted mostly of commercial vessels carrying passengers 
and materials to and from southern ports and the early colonial outposts of Fort 
Dundas, Fort Wellington, Port Essington, Escape Cliffs and then finally 
Palmerston (later renamed Darwin). We will largely concentrate on the post-
1870s history of the Northern Territory when iron boat construction was more 
prevalent than during the early colonial era. Danwin (Palmerston) was 
established in 1869 to assist with the settlement and economic development of 
the Northern Territory (Powell 1982). A fleet of small ships were permanently 
stationed there to work in local maritime commerce and shipping. Minor 
shipping consisted mostly of local coastal fishing boats, pearling in particular, 
and vessels supplying remote settlements around the Territory coastline such 
as pastoral stations on the Macarthur River and Victoria River (Bauer 1964; 
Powell 1982; Roberts 2004). Luggers and schooners were the most common 
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ships utilised in these industries (Burningham 1994; Roberts 2004). Buffalo 
shooting enterprises on the Tiwi Islands, Coburg Peninsula, and the Alligator 
Rivers region also required supply and shipment of hides via these small ships 
(Mulvaney 2004; Roberts 2004). The early 1900s saw the establishment of a 
series of Aboriginal missions on the Arnhem Land coastline and islands (Baker 
2005; Dewar 1992, Harris 1998). The missions where generally serviced by 
mission owned luggers or schooners (Cole 1975; Lamilami 1974; McKenzie 
1976). Research into historical archives has thus far shown that during the pre-
1914 phase of settlement in the Northern Territory, there are no records of 
modern naval warships of any national origin visiting the Port of Darwin in the 
Northern Territory. 
The Northern Territory was part of the Colony of South Australia from the 1860s 
to 1911 when administration was handed over to the Commonwealth 
Government (Bauer 1964; Powell 1982). The South Australian Administration 
usually possessed a small steamer or vessel that would carry out government 
work as necessary for the Northern Territory Administrator. This included 
collecting customs from Indonesian fishermen; police patrols; ship wreck 
rescues; regular mail runs to missions and pastoral station outposts; 
government resident doctor inspections; surveying duties; and general colonial 
government business. Although the South Australian Colonial government 
purchased a cruiser class iron warship, the Protector, it never saw duty in 
northern coastal waters. Darwin was a very minor port amongst the major 
South-East Asian destinations with no permanent harbour fortifications or 
permanent military garrison until 1927 (Powell 1982; Rayner 2001). Therefore 
the possibility of Indigenous people in the Northern Territory coming into contact 
with modern naval warships in the 19th and early 20th Century was very limited. 
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Prior to, and during World War II, the presence of permanent garrisons along 
tlie north Australian coastline meant that they would need to be constantly 
supplied with provisions, fuel, and equipment. Darwin became a focal point of 
military build-up for all three armed services from 1939 (Rayner 2001). The 
period of 1939 to 1945 was a period of intense naval and aviation activity in Port 
Danwin and along the Arnhem Land coast (Rayner 2001). Various vessels and 
aircraft were used to supply these coastal field positions at Bathurst and Melville 
Islands, North Goulburn Island, Milingimbi, Gove, and Groote Eyiandt. A radar 
outpost (309RS) was established on North Goulburn Island during the war from 
May 1943 to February 1945 (Adcock 1999:12; Nottle 2007:106; Vahtrick 
2007:113)., The 309RS was mostly serviced by aircraft, notably RAAF Avro 
Ansons (Alford 2011:171; Nottle 2007:106; Vahtrick 2007:113). It is important to 
note that there were a number of large ships from this period plying Northern 
Territory coastal waters included the HMAS Patricia Cam, SS Babinda, SS 
Islander, SS Soblgo, SS Magna, SS Burwah, SS Macumba, SS Southern 
Cross, SS Edna and the HMAS Maroubra (Rayner 2001). RAN corvette ships 
like the HMAS Castlemaine, HMAS Cootamundra, HMAS Latrobe and armed 
motor launches escorted these cargo ships to provide protection especially 
during 1942 to 1943 when Japanese aerial activity in northern Australia was at 
its most intense (Alford 2011). Therefore there are a range of potential 
candidates of armed ships that needed to be considered when examining the 
Djurlirri painting. 
HMAS Gayundah 
Although the HMAS Gayundah is one of Australia's least famous warships, this 
vessel saw active and reserve service for 36 years in the Queensland Colonial 
and Royal Australian Navy (RAN) from 1884 to 1920, including World War I, 
and had a length of naval service that was only recently surpassed by the 
HMAS Brunei in 2008 (Figure 3). In total the vessel had a lengthy 74 year 
maritime career on the water. The Gayundah went on to work in a civilian 
capacity as a sand and gravel barge for a further 38 years after 
decommissioning until being scuttled as a breakwater at Picnic Point, Redcliffe, 
Queensland and was one of the few gunboats that came into the possession of 
the RAN at Federation. HMAS Gayundah was one of two sister ship gunboats. 
She was specifically designed to operate in shallow coastal waters and one of 
the first all iron naval vessels to see service in Australia. Another interesting 
aspect of her history was that she and her sister ship were given the Indigenous 
language names, Gayundah (lightning) and Paluma (thunder) before the RAN 
tradition was established using names of cities and towns in Australia. In later 
years of service the Gayundah was relegated to a primarily training role in 
Queensland. 
Figure 3. HMQS Gayundah in the Burnett river near Bundaberg 1890. Series 
number: J3088 National Archives of Australia. (Copyright Expired - Public 
Domain) 
HMAS Gayundah was 36 metres in length and as of 1911 was fitted with a six-
inch forward gun, a 4.7 inch rear gun in an open turret, two 12 pounder guns 
and two machine guns. Power was supplied by a horizontal direct action 
compound steam engine with twin propeller screws giving the ship 
approximately 10.5 knots cruising speed. Notable design characteristics 
included the very low profile of the ship where the gunwhales were low to the 
water and the bow was not raised so as to allow the fonward facing gun an 
unobstructed firing view. In 1914, along with other ships, she was upgraded with 
a higher bow for increased seaworthiness and the forward firing gun was 
abandoned. She had a single raked funnel, and in her original construction had 
two masts. The masts were later rigged with Marconi wireless lines. Also 
contributing to the distinctive appearance of this ship is the superstructure 
above deck which was shaded by canvas. During peace time in the pre-World 
War 1 period, the Gayundah was painted all white above the water line, typical 
for the period. Naval vessels during wartime would later be painted in dark grey 
or camouflage. 
The 1911 voyage of the HMAS Gayundah and its significance in Australian 
history has been previously described in an article in SEMAPHORE (Issue 
10:2006). Australian Federation in 1901 saw all colonial military assets, 
responsibilities, and powers transferred to the Commonwealth. Within a decade 
of Federation, the RAN command realised that they had limited intelligence 
about northern waters and the operational capacity of northern ports to tender 
naval vessels. Even the then serving Minister for Customs noted that up to 
1911, in northern Australian waters "...hitherto there had been practically an 
absence of Commonwealth Authority." There also appeared to be a large 
knowledge gap within the naval command about the assets at existing harbours 
and other potential ports in north Australia, which is an important historical 
factor for both the Gayundah and the Moresby. 
Other historical factors to consider are events surrounding fishing vessels 
sailing from Indonesia to north Australian waters. The Commonwealth had 
instituted new customs and immigration laws in 1907 to regulate the fishing 
activities of South East Asians in Australian waters (Macknight 1976; Mitchell 
1994). South East Asian fishermen could fish in Australian waters, but were 
subject to severe customs and licencing duties. Trepang and pearling fishermen 
attempted to avoid these newly introduced duties and started illegally fishing in 
waters that they considered to be their own traditional fishing grounds 
established over several centuries (Stacey 2007). With the transfer of 
responsibilities from the States to the Commonwealth for customs, border 
protection, and management of coastal territorial waters. Illegal fishing was 
thrust onto the Commonwealth government agenda from an early period after 
Federation. Therefore, the Departments of External Affairs and Trade and 
Customs with the RAN established the 'special cruise' mission for the HMAS 
Gayundah. 
HMAS Gayundah, under the command of Commander G.A.H. Curtis, departed 
Brisbane on the 22 April 1911. Curtis had two directives, to deal with illegal 
fishermen and report on coastal defence readiness, and he proceeded directly 
to Broome, Western Australia. The Gayundah apprehended two schooners at 
Scotts Reef, 250km north of Broome with a hold full of trepang and trochus 
shell. The crew of 30 identified themselves as being rom the port of Kupang, 
West Timor. It was on the return trip to Brisbane that Commander Curtis turned 
more attention to the second part of his mission to survey the northern coastline 
for potential naval bases and defensive readiness. The HMAS Gayundah 
arrived in DanA/in on the 23'" July 1911 and subsequently Curtis anchored in the 
Bowen Strait between the southern end of Croker Island and mainland Arnhem 
Land for three days from the 30'^ July to the 1®' August 1911. This is significant 
for several reasons. Firstly, Curtis wanted to survey the harbours of the former 
Fort Wellington and Port Essington on the Coburg Peninsula (Figure 1). This is 
also the area where local Indigenous Traditional Owners frequently crossed the 
strait between Croker Island and the mainland. By 1911, there was a great deal 
of mobility by various traditional land owning groups between the Coburg 
Peninsula, Croker Island, and adjoining areas, including the nearby Wellington 
Range where the Djulirri rock-art gallery is located. Lastly, the nearby point on 
Croker Island was a former customs station and was frequently used by 
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Europeans. It was during this early period it operated as a base of operations 
for their buffalo shooting and pearl diving activities and also acted as a point of 
congregation for local Traditional Owners to either gain employment with the 
Europeans or trade for goods and tools. Therefore, the likelihood of Indigenous 
traditional owners coming into contact with the HMAS Gayundah during this 
time is extremely high. 
Details in the log book entries from this voyage, and particularly for these three 
days in July and August 1911 are sparse. There is no mention of encounters 
with any Aboriginal people. It should be noted however that throughout the 
journey, Curtis very rarely entered any information about making local 
Indigenous contacts, even at places where this would have been very likely at 
the harbours of Thursday Island, Danwin, and Broome. It would seem that local 
Indigenous contact was not his concern during this mission. Log entries in 
general offer only the briefest of details regarding the day to day activities of the 
ship. Given the nature of the mission collecting intelligence on the defence 
aspects of northern Australia secret, it is possible that Curtis may have kept a 
separate diary of events and notes regarding this aspect of his mission. The 
lack of identification and detail in the log is obvious when the HMAS Gayundah 
was tasked to pick up an anonymous 'scientific party' from the Roper River in 
the Gulf of Carpentaria. It was only with further research that this scientific party 
is identified as that of the famous anthropologist Baldwin Spencer. 
Despite being the first RAN vessel to visit any Australian ports or waters north 
of Townsville, press coverage of the 1911 voyage was mostly limited to arrival 
and departure notices until the Gayundah apprehended the two foreign fishing 
vessels near Broome, although the Brisbane Courier did report that the 
Gayundah's destination was being withheld as 'secret'. In Darwin, the Northern 
Territory Times and Gazette reports that although 'the Gayundah is not a Great 
Eastern', the Officers were invited to attend the Administrator's "At Home at the 
Residency" annual function, with the first mention of the ships destination as 
Broome. 
HMAS Moresby 
After the report by Commander Curtis highlighting the deficiencies of the 
knowledge and charts available of north Australian waters, the HMAS Moresby 
was tasked with undertaking coastal surveys and improving nautical charts 
along the Arnhem Land coast. HMAS Moresby, formerly HMS Silvio, was put 
into service with the RAN in 1925 (Bastock 1975:100). The Moresby is shown in 
Figure 4 as having both fore and aft masts, which was an unusual feature for 
modern warships (Bastock 1975:100). The shape of the ship is also unusual in 
that it was built by the British in World War I as an anti-submarine escort and 
therefore had the unusual profile of the bow and stern looking very similar in 
order to confuse U-Boats as to which way the ship was heading. The Moresby 
was converted for use in a surveying role from 1926 to 1929. O'Connell 
(1994:6) describes her conversion in 1925 that both bow and stern of the" 
...MORESBY seem to have emerged to be again identical. The guns were 
removed. A long wide boat deck was superimposed at the bridge wheelhouse 
level and a suite suited to the needs of a captain of such a vessel added aft of 
the "dummy" bridge." 
Figure 4. HMAS Morseby Circa 1933, Bowen, Queensland (Joseph William 
Bell, State Library of Queensland [John Oxiey Library]. (Copyright Expired -
Public Domain). 
She was kept in a reserve role until refitting with oil firing engines and 
recommissioned in 1935 and later sent to Darwin to survey the Clarence Strait, 
with other major duties involving surveying the Great Barrier Reef (Bastock 
1975:100; O'Connell 1994:6). At the outbreak of World War II HMAS Moresby 
was involved in patrolling the east coast of Australia, until she was re-armed for 
convoy escorting in 1941 (Bastock 1975:100). It was after 1941 that the 
Moresby made numerous appearances in Danwin during the war years 
operating in the South West Pacific Area (SWPA) on convoy escort duty. 
During her service in the north, there were encounters with Indigenous people 
in Queensland and the Northern Territory. In 1935 the Northern Standard 
reported that the Aboriginal crew, aboard the Moresby whilst the ship was 
conducting survey work, complained of the working conditions undertaking the 
majority of 'heavier and dirtier' tasks, as well as their low wages. The article 
goes on to say that the Aboriginal crew had "...warned other boys not to accept 
employment should the vessel return to Darwin waters for survey work." A 1944 
photograph from the Australian War Memorial (AWM) shows (Figure 5) the crew 
from the HMAS Moresby interacting local Tiwi Island traditional owners as 
guides on a shooting party near the Snake Bay flying boat base on Melville 
Island (AWM:P02305-019). 
Figure 5. HMAS Moresby shooting party on Melville Island 1944 (Australian War 
Memorial P02305-019) (Copyright Expired - Public Domain) 
RAAF Avro Anson 
The Avro Anson was a twin engine aircraft designed as a light bomber. The 
RAAF began to acquire the British built planes (FIGURE 6) in 1938 and later 
went on to manufacture 300 of them in Australia (Northern Standard 1940:11). 
RAAF Avro Anson squadrons begin to arrive in Darwin in 1938 as part of the 
Northern Territory coastal defence build-up, firstly on long distance flying tests 
and then posted on a permanent basis in 1939 (Alford 2011; NTTG 1938:2). 
With the outbreak of World War II, the Avro Anson squadrons were tasked with 
aerial survey and photography of the Northern Territory coastline and had 
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begun regular patrols of the Arnhem Land coast by December 1939 (Alford 
2011:14; NTTG 1939:4). These aircraft were marked with the traditional red, 
white, and blue roundels. After engaging with Japanese air forces from 
December 1941, the RAAF ordered the removal of the red centre from the 
roundel owing to numerous 'friendly fire' incidents during the Malayan 
campaigns in June 1942 as Allied aircraft could be easily confused with the 
Japanese Rising Sun symbol (Dunn 2003). All RAAF aircraft from June 1942 to 
1945 have only blue and white identification roundels painted on wings and 
fuselage (Cochrane and Elliot 1998:13). Therefore this is a significant temporal 
identifier for depictions of RAAF aircraft In the Northern Territory during World 
War II. Early in the Pacific War, the Avro Anson was found to be a poor 
performer as a bomber or attack aircraft and was relegated to supply and 
transport duties, which it performed exceptionally in the Northern Territory 
through World War II (Alford 2011:171-173). Avro Anson aircraft were used by 6 
Comm Unit (notably commanded by Flight Lieutenant Clyde C. Fenton, the 
renowned Northern Territory Flying Doctor) to transport and supply remote 
RAAF stations during World War II (Alford 2011:171-173). The 309 Radar 
Station (RS) based on North Goulburn Island from 1943 to 1945 was regularly 
supplied, via the South Goulburn Island Mission airstrip, by a variety of RAAF 
aircraft including the Avro Anson (Nottle 2007:106; Vahtrick 2007:113). 
Figure 6. RAAF Avro Anson circa 1940 in flight (Australian War Memorial P 
128002) Copyright Expired - Public Domain. 
Aboriginal People and the Sea 
There are several factors that need to be taken into account when discussing 
Indigenous depictions of maritime watercraft. This includes the detailed 
maritime knowledge held by Indigenous people of coastal Arnhem Land and 
their artistic skill and observational ability (Berndt and Berndt 1954; Morphy 
1991). Indeed in the submission to the Croker Island Native Title case, Andrew 
Yarmirr gave evidence: 
".. .of hunting turtle and dugong by canoe and by boat in the sea identified by 
reference to Point David, Darch Island, Grant Island, McCluer Island, Cape 
Croker, Oxiey Island, Lawson Island. He gave some emphasis to the identity of 
Croker Island men as hunters or "salt water man", "from the sea", or "out in the 
sea" They fish "in the sea". He hunts dugong in the "deep water" at low tide 
and "close to the shore" at full tide." 
Indigenous men became proficient mariners worl<ing at first witii South East 
Asian fishing fleets and then later serving as crew on European ships, 
especially during the mission times (Clarke 2000a; 2000b; Macknight 1976; 
Morphy 1991), Arising from investigations from the Croker Island native title 
sea claim, Charlie Wardaga differentiated people from the islands and those 
from the mainland on the basis of their seamanship skills (Peterson and Devitt 
1996:6). Charlie Wardaga states: 
"They don't know boats .... all the bushmen ... Island people, he (they) can't get 
trouble because he is all 'good captain', you know. Good captain in driving the 
boat - big boat, [and] little boat... We come across from island to Minjalang area 
- we never lose (get lost)... But some people from mainland little bit myall 
(ignorant) you know. He don't understand, he didn't learn to captain - all not 
good, that one. Only island people, maldalguguj people, all the champions for 
canoe - and by boat But a long time ago, [there was] no [metal] boat - only 
canoe from island, or [from] Goulburn, and [from] here, by sail - and paddle -
that another one again, [when there's] no wind." (Peterson and Devitt 1996:6) 
Arising from the continuity of maritime traditions during the contact period. 
Indigenous painters became very familiar with the technology of the new 
shipping and sailing and their paintings reflected the changing technologies 
between 18th Century and 20th Century maritime industries (Burningham 1994; 
2000; Chaloupka 1988; 1993; 1996; Clarke and Frederick 2008; 2011; Cole 
1980; May et al 2010; 2011; O'Connor and Arrow 2008; Roberts 2004; Turner 
1973). 
The first European records of Indigenous interaction with maritime technologies 
and economies in coastal Northern Territory waters come from Phillip Parker 
King's (1827) account of the Aboriginal inhabitants of Goulburn Island. During a 
prolonged encounter with an Aboriginal group on Goulburn Island, Aboriginal 
men at one point attempted to steal King's (1827) longboat and in retaliation his 
crew took possession of a dugout canoe from an abandoned Aboriginal 
campsite. Numerous records and stories have shown that Aboriginal men 
participated in the trepang fisliing industry and worked as crew aboard South 
East Asian sailing vessels (see Berndt and Berndt 1954; Clarke 1994; Lamilami 
1974; Macknight 1976; MacGillivray 1852; Mitchell 1994; Morphy 1991; Warner 
1937). Therefore by the time Europeans arrived in the 19th Century in Arnhem 
Land, coastal Aboriginal people were already accomplished mariners using 
dugout canoes and a number would have developed skills and a familiarity of 
maritime sailing technologies, through contact with Macassans and the 
settlements at Fort Wellington and Port Essington on the Coburg Peninsula. 
Records illustrate the close interaction of Aboriginal men and sailing vessels 
with documented cases of going aboard and being employed in various tasks at 
the colonial settlements. Following their closure, buffalo shooting, trepang 
fishing, and pearl diving industries developed around the Arnhem Land 
coastline in various places after the 1870s (Mitchell 1994; Christopherson 2010; 
OALC 1981:5). Aboriginal groups became involved in these industries and were 
employed to crew the luggers and schooners that used to supply the outposts. 
Although these industries went into decline in the early 20th Century, the 
establishment of missions along the Arnhem Land coastline continued the need 
for maritime shipping activity. Aboriginal crew and skippers operated luggers 
and smaller craft to supply the settlements of the Methodist and Anglican 
missions (Lamilami 1974; Harris 1998). Harris (1998:241) states that in 1921 
the mission Lugger Holly had a 'half caste' (sic) skipper, Harold Hamilton. The 
Northern Territory government health official, Dr Jones, reported in 1917 of the 
Goulburn Island mission that the "...mainstay of the mission for some time to 
come from the self-supporting point of view will probably be the development of 
the trepanging industry" (NTTG 1917) which required the participation of 
Indigenous people employing the maritime craft they learnt from Macassans. 
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This Indigenous participation in the operation of mission boats is aptly 
demonstrated at the Goulburn Island mission, especially in a series of 
photographs taken by Axel Poignant in 1954 (NLA Collection). Mission boats 
and canoes continued to be used not only for transportation of people between 
the mainland and islands, but also for traditional hunting and fishing (Lamilami 
1974). Aboriginal men used dugout canoes and cutters to transport 309RS 
personnel between North and South Goulburn Island during World War II 
(Adcock 1999; Vahtrick 2007) Therefore throughout the contact period with 
Europeans, there is an ongoing relationship and development of nautical skills 
and knowledge of maritime technologies and European shipping. 
Interestingly, Harris (1998:107) states that up until the 1940s, most missions did 
not have an established policy on Aboriginal culture. In this policy vacuum it 
was up to individual missionaries to decide on how to govern the mission in 
relation to Aboriginal cultural practices and beliefs. It would appear that at a 
number of the Arnhem Land missions. Aboriginal people were given reasonable 
latitude to practice existing customs, i.e. visit rockshelters, paint rock art, and 
continue hunting and gathering practices. Harris (1998:108) states that it was 
unlikely any missionaries of the interwar period knew of what ceremonial or 
customary activities were occurring during this time. The continuation of these 
cultural practices was also aided by the seasonal nature of the small scale 
industries that Aboriginal people were involved in (Levitus 1995). 
The Warship at Djulirri 
As mentioned earlier, the identification of maritime craft in rock art of Arnhem 
Land has been contentious (Tacon et al 2010; Wesley et al 2012). Therefore 
this section will consider in detail the warship motif and methodology for the 
interpretation presented in this paper. Identif ication of t l ie type and nationality of 
shipping vessels are a famil iar part of wart ime history and mari t ime archaeology 
(Del l ino-Musgrave 2006; Green 1990; McCarthy 2001; Staniforth and Nash 
2008). Using similar methods that were developed for the identif ication of 
shipwrecks as used in mari t ime archaeology, it is possible to identify ship types 
represented in the rock art as demonstrated by Burn ingham (1994, 2000) and 
Wesley et al (2012). There are several technological ach ievements in the late 
19th Century that notably contr ibute to this identif ication process, the 
development of iron ships, breech loading guns, steam propulsion systems, and 
communicat ions. Iron ship design made a signif icant departure f rom the 
traditional shape and design of wooden sail powered ships. Previously, muzzle 
loading cannon required a specific method of reloading and firing. This involved 
the need to haul cannon backwards and fonwards on a gun deck. The 
introduction of breach loading cannon no longer required the physical 
movement of the gun and it could be f ixed to a platform which al lowed the 
introduction of the turret. Turrets and the breach loading cannon made gun 
decks obsolete and no longer necessitated the need for the ship to project high 
off the waterl ine to accommodate multiple rows of gun decks. This al lowed for a 
signif icant departure f rom previous design as warships could now be made with 
a deck that was low to the water with turrets to create a low profile as a potential 
target. Late 19"^ Century warships were therefore significantly different in shape 
from commercia l shipping vessels. Prior to these developments, the si lhouettes 
of a sailing ship man-of-war and a large sailing cargo ship would have looked 
very similar to the casual observer. This period of history of iron warships in 
Austral ia is relatively well documented in historical sources (Bastock 1975; 
Odgers 1982). Iron warships began to be imported to Austral ia in the 1880s and 
ample archival evidence including ships logs, histories, photographs, plans, and 
documents survive. 
There are 27 ship motifs painted in the Djurlirri shelter, including depictions of a 
number of classes of ships and water craft. The rock art painting of the ship in 
question depicts the port side view of the naval vessel (Figure 7). It has been 
painted with an outline and solid infill technique with white, grey, and black 
pigments. The white and grey provide two deliberate pigment tones, illustrating 
a waterline and a distinctive keel shape. It has two masts with lines connecting 
the masts and a forward stay to the bow (Figure 7). The detail of the lines is 
typical of a radio naval radio array. There are two guns depicted, fore and aft. A 
single funnel is shown. A bridge is located forward on top of the superstructure 
above the deck. The bow and stern are steep and not curving like many other 
ship paintings in the site (Figure 7). 
Figure 7. Rock art painting of the warship in Djulirri, Arnhem Land 
The colour scheme, fore and aft masts, radio array, guns without turrets not 
distinguished from the upper structure, very low bow and stern to the waterllne, 
and distinctive rectangular depiction of the superstructure are all features that 
closely mirror the design of the Gayundah and Moresby. When compared with 
photographs of these two vessels, we can see a number of similarities in the 
layout of the masts, rigging, and superstructure. When compared to other 
warships of the interwar period, there are very few with twin mast 
configurations, and even less that were operating in Northern Territory waters. 
Aircraft at Bald Rock 
In contrast to the Djulirri complex, the Bald Rock complex is formed by three 
major rockshelters with a series of smaller rock art panels interspersed around 
the sandstone outliers. The main gallery of the Bald Rock art site contains 542 
paintings, beeswax figures, stencils, drawings, a print, and an engraving (Tacon 
et al 2012:432). At this shelter there is a painting of an aircraft that is depicted in 
perspective similar to some of the ships at the Djulirri site. The motif has been 
painted with an outline and solid infill method, with further line infill for details 
within the painting. The outline and line infill is painted in black pigment with 
possible orange and red pigment infill. Distinguishing aircraft features of the 
motif illustrate a fuselage, two monoplane wings, a vertical stabiliser (rudder), 
possible horizontal stabiliser (elevator), cockpit and fuselage windows, and a 
RAAF roundel on the fuselage behind the main wing. The roundel is significant 
as it is depicted in the tricolour style with a red circle in the centre. It has been 
established that the tricolour roundel (red, white, blue) was replaced by the 
bicolour roundel (blue and white) in August 1942 (Dunn 2003) (See discussion 
above). The roundel denotes a specific 3 year period of time that the painter 
witnessed this aircraft between late 1938 and August 1942. Therefore this motif 
could not have been painted before 1938. The painting is a reflection of the 
artists wartime experience of observing the aircraft and suggests rock art 
production was occurring in the Wellington Range in the decade of the 1940s. 
Figure 8. Rock art motif and D-Stretch image of the aircraft from Bald Rock 1. 
Why Paint Ships and Planes in Rock Art 
The western Arnhem Land sandstone plateau holds an enormous body of 
Indigenous rock art spanning from the Pleistocene through to the recent past 
that is recognised as one of the greatest rock art precincts in the world 
(Chaloupka 1993; Flood 1997; Layton 1992; Monwood 2002). Within this corpus 
of rock art are depictions of various non-Indigenous watercraft, i.e. Indonesian 
and European ships and boats. Methods to classify the ships painted in rock art 
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have been established by a number of studies in western Arnhem Land and 
elsewhere despite the difficulties in identifying exactly what a rock art motif 
represents and determining its age (Bednarik 1992; 2002, Burningham 1994, 
2000; May et al 2009, Lape et al 2007; O'Connor and Arrow 2008; Roberts 
2004; Tacon et al 2010; Wesley et al 2012). Despite these methodological 
difficulties, Arnhem Land rock art researchers have made various attempts to 
attribute particular rock art paintings to particular historical individuals (e.g. the 
explorer Leichhardt), named ships, and aircraft (Chaloupka 1993; Roberts 2004; 
Roberts and Parker 2003). The distortions of time that are generally referred to 
as a problem of ethnographic analogy are far less of a problem in dealing with 
the warship motif at Djulirri, as this particular painting can be no older than 1911 
(Bednahk 2005). Bednarik (2005) states that "at least some levels of meaning 
remain accessible, and justify speculation about the function of such arts in the 
societies that produced them." It is also important to discuss the painting of 
European ships within the context of the Indigenous rock art site at which it was 
found. The process of identification of a ship in a rock art painting involves 
issues regarding ethnographic analogy, the existing primacy of European 
historic records over Indigenous traditions, and the Indigenous traditions that 
were extant circa 1900AD in north Western Arnhem Land (Wesley et al 2012). 
Porr and Bell (2012) challenge the primacy of Western scientific and literary, 
academic methodologies in the study of Aboriginal rock art. They (2011:15) 
state that Indigenous ways of knowing need to be utilised seriously in a critical 
re-evaluation of the Western scientific endeavour. 
Hodder (1998:65) would argue that the painting of the warship motif at Djurlirri 
is part of an intellectual body of knowledge and work that should be 
differentiated from that of the practical consciousness or habitus. Equally, 
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Layton (1998:71) argues that in Aboriginal society creative retelling is inlierent 
in the structure of Aboriginal cognition. He (1992:73) contends that Indigenous 
communities are trying to make sense of wholly new experiences to which they 
were subject during the colonial penod which is revealed through their creative 
endeavours. Baker (2005:17) challenges historical orthodoxies in the 
examination of history of Arnhem Land in relation to Aboriginal mission history 
where "invasion narratives speak of the chaos associated with un-negotiated 
crossing of boundaries, trespass, intrusion, death, disruption, dislocation and 
destruction of local 'culture". She (2005:17) identifies concepts of negotiation 
and consent vary greatly during the Mission occupation of Arnhem Land 
throughout the early Century. She cites many examples of Indigenous 
groups owning their version of the historic narrative of negotiation with outsiders 
entering Arnhem Land (Baker 2005). Concepts of two-way learning and 
negotiation have also been noted by others (e.g. Morphy 1991). Therefore, the 
rock art at Djurlirri and Bald Rock are likely to be an important layer in the 
Indigenous ownership of a post-colonial narrative and experience. 
In the case of western Arnhem Land, in contrast to the contact period rock art, 
introduced contact imagery, such as European ships, people, boats, animals 
and guns, are rarely represented in traditional art forms found in historic or 
contemporary Indigenous artworks (McLean 2011; Sutton 1988; Taylor 1999; 
Ryan 1990). The other 20"^ Century ships that share the same rock art panel at 
Djulirri represent specific points in time when European contact experiences 
were still being represented as a traditional idiom (Layton 1998:73). In contrast, 
in eastern Arnhem Land contemporary Indigenous art traditions continue to 
include imagery from the pre-Colonial period representing Macassan culture 
contact with incorporation into Yolngu history and dreamings (IVIorphy 1991; 
IVIclntosh 1996, 2006, 2008; Sutton 1988). Layton (1998:76) states that: 
"...it can be argued that there is both a strong, conservative strand in 
traditional Aboriginal society, which has enabled the impact of 
colonialism to be withstood, and for traditional rights to land to be 
asserted in a traditional idiom, and also a creative strand which 
repeatedly generates new variants of cultural practices and, more rarely, 
transforms the cultural structure itself." 
It is this process of generating new variants of cultural practices that paintings of 
European ships emerge for a limited period of time in Indigenous traditional art 
in western Arnhem Land. Whereas the relationships developed through contact 
with Macassan culture managed to penetrate through Yolngu cultural structures 
and have a lasting incorporation into traditional narratives, language, and 
mythology (Mcintosh 1996, 2006, 2008; Morphy 1991; Ryan 1996; Wiseman 
1996). On the other hand. World War II imagery is notably lacking in both the 
rock art record and the contemporary art traditions of western Arnhem Land. 
There were immense impacts on Indigenous society arising from World War II 
in northern Australia (Hall 1997; Riseman 2007, 2010, 2012a, 2012b, Saunders 
1995, Trudgen 2000). The World War II experiences of Indigenous communities 
were varied and differed significantly from any that they had encountered 
before, or after, in terms of the military material culture and activities. Therefore 
the absence of these experiences is at odds with how Indigenous people had 
been previously been expressing their cross-cultural experiences with the other 
through art. It is proposed that by the decade of the 1940s, there had been a 
fundamental shift in Indigenous perceptions of the European 'other' i.e., ships, 
aircraft, vehicles, and other material culture, had become part of the larger 
normative Indigenous experience. Ships, aircraft, trucks, bicycles, firearms, 
carts, and cars which have all been painted in rock art in western Arnhem Land 
had now become part of the normative mobility and economic life of Indigenous 
society. As a result, Indigenous artists returned to traditional subject matter in 
their artistic endeavours, whether for commercial or personal reasons, or 
reasserting their claim to land, sites, and continuing tradition. 
Conclusion 
There are multiple impacts that occurred in north western Arnhem Land arising 
from culture contact from Macassans, early British forts on the Coburg 
Peninsula, buffalo and maritime enterprises, followed by missions, and then 
later post-citizenship government supported administration. For a period of time, 
Macassan and European ships and boats were a significant part of the 
Indigenous experience which is reflected in the Indigenous rock art of western 
Arnhem Land. It has also been demonstrated that World War II had a significant 
impact on Indigenous society in the Northern Territory, however there are very 
few examples of this experience expressed in the rock art record. 
The presence of the warship rock art painting in Arnhem Land points to a 
number of inter-connections that occurred between the Indigenous people of 
north western Arnhem Land and the Gayundah and Moresby and this 
experience was likely to have been pre-World War II. A primary connection for 
the Indigenous painter may have been the purpose of the mission of both ships 
to survey the traditionally owned coastal waters in the Wellington Range area, 
and possibly the other agenda to intercept illegal fishing activities off the coast 
of northern Australia. There was possibly little understanding from government 
decision makers elsewhere during those times of the long association between 
South East Asian fishermen collecting resources in northern Australia from the 
early 1700s. Nor would they recognise the potential threat to sacred seascapes 
that the naval vessels may have posed during their survey work. The 
Indigenous painter on the other hand, clearly had a great deal of knowledge of 
maritime vessels in order to carefully construct such an accurate painting of the 
warship. The warship and aircraft genuinely represent Indigenous creation and 
relate to specific temporal experiences during Northern Territory history. These 
particular motifs mark a period of marked chronological change in Indigenous 
society in western Arnhem Land in terms of subject matter for rock art and 
traditional painting. 
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9.0. CONCLUSION 
This thesis has detailed the archaeology of coastal Macassan and Indigenous 
peoples in north western Arnhem Land. The investigations at the Malara 
trepang processing site at Anuru Bay and Indigenous archaeological sites in the 
Wellington Range hinterland have demonstrated the Introduction of new 
technologies and significant shifts in rock art production which have been 
argued to reflect changes in residential mobility as a result of Indigenous 
engagement with Macassan and European economies. The Introduction and 
papers presented in body of the thesis have introduced the concept of the 
Indigenous hybrid economy and argued that this model provides an effective 
lens through which to view culture contact in northern Australia. The hybrid 
economies that developed in northern Australia between Indigenous peoples, 
Macassans, and Europeans likely facilitated the transmission of ideas and 
technology. Northern Australian Indigenous societies responded to encounters 
using customary knowledge, beliefs, and law and this in turn informed the basis 
of mediation and exchange in each new economic stage shown in Figure 13. 
Early on, Indigenous people in the Anuru Bay and Wellington Range region 
displayed considerable ability to adapt and reorganise local economic and 
social strategies in response to culture contact generated from the Macassan 
trepang industry and followed by European market and state influences 
(Chapters 4, 6, 7, and 8; Appendices B, C, and D). The engagement with 
Macassans and later Europeans would have been preconditioned by earlier 
contacts with pre-Macassans, during which time Indigenous groups learnt about 
outsiders and developed customary ways to deal with visitors to their country 
(Chapter 2, Appendices D, and F). 
S m m m V i -
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Figure 13. Five phase model of economic culture contact in north western Arnhem Land, 
Northern Territory. 
The internalised changes and responses required by Indigenous society to 
facilitate their participation in the trepang industry and later European 
economies are perhaps the most significant to consider in concluding this 
thesis. According to Altman (2006), the customary sector of his hybrid economy 
model is significant in driving the individuality of Indigenous responses to each 
type of activity occurring within each state or market sector. For 
anthropologists, the responses that occur in contemporary Indigenous society 
engaging in market and state economies can be studied through consultation 
with Aboriginal Informants. For archaeologists, only the material culture remains 
to inform us about how customary practice may have informed engagement. 
Mitchell (1994a) and Clarke (1994) have ably demonstrated how aspects of the 
archaeological record can inform on changes relating to Macassan and 
European contact. They argue that changes in diet, site selection, and site size 
were facilitated by changes in technology and mobility (Clarke 1994; Mitchell 
1994a; 1994b, 1996; 2000). Despite the absence of actual marine technological 
items in the archaeological record (i.e., metal harpoons, ropes, sails and 
rigging, dugout canoes) the fauna! remains, site locations and sizes 
demonstrate changes in marine exploitation and mobility. In addition, Clarke 
(2000a, 2000b) and Clarke and Frederick (2008) illustrate changes within the 
corpus of rock art on Groote Eyiandt and analyse how the images encode 
information about the depth and meaning of cross-cultural interactions. 
Another aspect pertinent to the nature of engagement during contact is the 
traditional ecological knowledge that Traditional Owners have about their 
estate. They know intimately the terrestrial and marine resources, their 
seasonal availability, and how best to access these resources in a timely and 
efficient manner. The incorporation of this customary knowledge and practice 
into the trepang industry may have meant that Macassan labour for trepang 
processing and harvesting would not need to be redirected towards 
provisioning. However, as Macknight (2013) has pointed out, we do not have 
contemporaneous accounts of Indigenous and Macassan cooperation. Despite 
there being numerous ethnographic accounts attesting to the fact that 
Aboriginal men worked on praus and assisted with trepang fishing and diving, 
and describing subsequent changes in social customs, these have mostly been 
recorded during later anthropological studies (c.f. Berndt and Berndt 1949; 
Clarke 1994; Mcintosh 1996a, 1996b, 2006, 2008, 2011, 2013; Morphy 1991; 
Peterson 2003; Warner 1933, 1937). These accounts have also been criticised 
as perhaps being idealised versions of the past (Hiscock 2008; Hiscock and 
Faulkner 2008; Macknight 2011; Swain 1993). The Croker Island Native Title 
claim aptly demonstrated how difficult it was to provide evidence of this 
interaction in western Arnhem Land that would satisfy the Land Commissioner 
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(Peterson 2003; Strelein 2009). On the other hand, an important emphasis in 
the ethnographic record has always been on the 'two ways' nature of the 
relationship during successful periods of participation in the trepang industry 
(Clarke 2000a, 2000b; Lamilami 1974; Mcintosh 1996a, 1996b, 2006, 2008). 
Indigenous control of access to traditional land and marine resources and the 
negotiation with the trepang industry was probably a unique circumstance in the 
Indigenous history of Australia as illustrated comparatively with various case 
studies of Indigenous engagement in European economies (c.f. Keen 2010). 
The archaeology of this culture contact is fundamental to the interpretation of 
the nature, conduct, and level of engagement between Indigenous people and 
Macassans. 
Ethnographic evidence suggests major changes in Indigenous residence 
patterns following the establishment of Macassan campsites and later European 
settlements. Thomson (1949) and Berndt and Berndt (1954) argued that Yolngu 
trade and exchange was greatly influenced by the Macassan introduction of the 
dugout canoe and the draw of new commodities which encouraged residential 
shifts towards the coastline from interior regions producing later and more 
sedentary coastal settlements. Later, emerging European industries such as 
mining, pastoralism, and buffalo shooting saw Indigenous movement and 
settlement refocussed yet again around the areal hubs of these industries 
(Levitus 1995). The subsequent establishment of missions and other centres of 
European activity further accelerated aggregation into permanent settlements 
and fundamentally changed the nature of seasonal Indigenous mobility cycles 
(Baker 2005; Cole 1975; Dewar 1992; Harris 1998; Levitus 1995). Mitchell 
(1994a) and Clarke (1994) discuss the changes in residential mobility during 
successive phases of contact. Mitchell (1994b) suggested that the exchange 
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and movement of stone tools appeared to be amplified following the introduction 
of new trade materials from Macassans and later Europeans, and that the input 
of new materials may have in itself amplified existing trade and social networks. 
The Wellington Range contains over ninety percent of all currently recorded 
Macassan-themed rock art imagery in western Arnhem Land (Chapter 6; 
Appendices B, C, and D). The archaeological evidence presented in this study 
has shown that the Wellington Range appears to be a nexus reflecting changes 
in the Indigenous exchange network that not only included objects but very 
likely involved the movement and aggregation of people as well (Chapter 4, 6, 
and 8; Appendix B, C, D). Within a short period of time, from the 17'^ century, 
Indigenous Traditional Owners had begun to modify their traditional residential 
patterns and intensify use of three key occupation complexes within the 
Wellington Range: Malarrak, Djulirri, and Maliwawa (Bald Rock) (Chapter 4; 
Appendix C, D). These sites were strategically located to form a residential 
base for Indigenous groups to interact with the local land owning group to 
negotiate access to pre-Macassan and Macassan materials and activities at the 
Anuru Bay Macassan trepang processing site. These sites continue to be used 
in a similar manner as a place of exchange for access to materials from the 
early European outposts on the Cobourg Peninsula (See Chapters 2, 4, 6, 7, 
Appendix D). All evince a proliferation in rock art production and the deposition 
of introduced contact materials from this period. When contact rock art and 
occupation is compared against the wider distribution of rock art motifs from the 
classic Freshwater Period (<1500 years BP), there is a strong contraction of 
focus to the large and strategically positioned complexes such as Malarrak, 
Djulirri, and Maliwawa (Bald Rock) (See Appendix C). Malarrak 1 and 4 also 
show a significant increase in the intensity of occupation, reflected In the 
discard of stone artefacts, in the last 500 years. 
During the 19"" century, buffalo shooters operated on the East Alligator River, 
Cobourg Peninsula and King River areas (Chapter 7), and maritime economies 
such as trepang harvesting and pearling continued with increasing maritime 
shipping activity off the Arnhem Land coastline (Chapters 6; 7, and 8, 
Appendices B, C). Later in the 20"" century the Wellington Range sites were 
still important as they formed an interconnection between the missions at 
Warruwi (South Goulburn Island), Gunbalanya (Oenpelli) and Minjalang (Croker 
Island) as the centres of state sponsored governance and welfare (Chapter 4 
and 8). With the onset of Commonwealth governance, significant changes 
occurred marked by more sedentary occupation at these Aboriginal missions 
and welfare settlements. Although many traditional practices continued around 
these settlements (Lamilami 1974), the evidence of occupation in the Wellington 
Range becomes sporadic and then declines after World War II (Chapter 4, 
Chapter 8). 
Here I propose that changes in local Indigenous cultures took place very rapidly 
in response to the high likelihood of pre-Macassan contact along the Arnhem 
Land coast. This preparation for encountering new peoples would have 
facilitated negotiations and Indigenous participation in the Macassan trepang 
industry intersecting customary and market forces. Following initial pre-
Macassan contact Indigenous communities may have experienced a short 
period of instability as they reorganised their customary world view to take into 
account the new reality of outsiders. Individual Indigenous groups along the 
Arnhem Land coast would have needed to draw on the values of customary 
activity as described by Altman (2001, 2006, 2007) in order to engage with the 
outsiders and new economies. However, Altman's (2001, 2006,2007) hybrid 
economy model would predict that the new capital generated through 
participation in the trepang industry would strengthen customary practices such 
as trade and exchange, as argued by Mitchell (1994b), rather than diminishing 
customs and traditions. In this respect it is significant that the ethnographic 
evidence seems to indicate that many of the technologies and materials initially 
sought by Indigenous people from Macassans and Europeans were those that 
would benefit and strengthen traditional customs and practices (Chapter 7) 
(Bemdt and Berndt 1949; Clarke 1994, 2000a, 2000b; Macknight 2011; 
Mcintosh 1996a, 1996b, 2006, 2008, Mitchell 1994a; 1994b, 1996; 2000). 
The archaeological remains from the three occupation complexes of Djulirri, 
Malarrak, and Maliwawa provide tangible evidence of the material capital 
generated via culture contact with Macassans and Europeans. It is represented 
by the presence of numerous introduced modified artefacts such as flaked 
glass, iron spears, iron hatchets and adzes, and the depiction of new 
technologies such as firearms in the rock art (Chapter 4, 6, 7). That ships are 
painted in x-ray style depicting not only the construction, but more importantly 
the cargo, illustrates that the origin and nature of these goods was not lost on 
Traditional Owners (Chapter 6; Appendices B, C, D). 
In drawing on the hybrid economy model to examine Indigenous responses to 
culture contact, there are several major influences to consider. Figure 13 
illustrates five phases of economic culture contact relevant to western Arnhem 
Land. As outlined in Chapter 2 and Appendices D and F, there is a high 
likelihood of a pre-Macassan contact phase in the Wellington Range preceding 
the trepang industry and that supports the long culture contact model with South 
East Asia. The radiocarbon dates from Djulirri and Malara (Anuru Bay A) place 
this earlier phase of contact as beginning in the early to mid-1600s AD. The 
range of dates for site use suggests a 200 year duration for the Macassan 
economies, with an intensification of the industry after 1780 AD. This is 
followed by European colonial, mission, and then welfare settlement phases 
which brought a variety of economic pursuits to the region, as well as 
perpetuating existing ones (i.e. trepang fishing). Indigenous responses to each 
of these phases differed depending on the hybrid economy that developed, with 
resultant outcomes in terms of the transfer of technologies, goods, and 
knowledge. 
The transfer of technology and goods are the easiest outcomes to identify in the 
archaeological record, directly or by proxy. Representations of pre-Macassan 
technology and goods in the archaeology of the Wellington Range are very 
limited. The presence of beads and rock art depictions of ships are the best 
indicators of potential pre-Macassan exchange and contact (see Chapter 4, 
Appendix D). A proxy for pre-Macassan contact and exchange may include the 
incorporation of design elements into rock art (Chapter 4). Macassan transfer of 
goods and technology has been demonstrated throughout the thesis and in 
previous research. In the Wellington Range the evidence for transfers of 
Macassan technology and goods is mostly demonstrated through the presence 
of glass artefacts, beads, and rock art (Chapters 4 and 6). The rock art of the 
Wellington Range does contain Macassan introduced imagery similar to that 
found on Groote Eyiandt (Clarke 2000a; 2000b, 2002; Clarke and Frederick 
2000). European transfer of technology and goods is overwhelmingly 
demonstrated in the Wellington Range archaeological artefact assemblages 
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and rock art. Chapters 4, 5, 6, 7, and 8 discuss the implications of introduced 
European material culture and imagery In the rock art. The transfer of firearms 
was not only just a material item or 'good' but was also represented a new 
technology (Chapter 7). Depictions of firearms in rock art further symbolised an 
incorporation of technology into an Indigenous customary space. The same can 
be stated for the depictions of many ships and maritime craft in the Wellington 
Ranges (Chapter 6 and 8; Appendices B, C, and D). The careful incorporation 
of introduced technology of European maritime vessels into rock art is an 
important reflection of the transfer of knowledge into indigenous customary 
practices and knowledge (Chapter 6 and 8). These transfers were all facilitated 
by a hybrid economy which varied depending on the intensity with which 
Indigenous people engaged each industry and sector. 
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I n t r o d u c t i o n 
T h i s p a { X T p r e s e n t s l l i c resul ts of a i n a t i n e l o n i e i e r 
survey a n d initial a r c h a e o l o g i c a l e x c a v a t i o n s o f M a c a s s a n 
anrl hul i i^enoi is i e a l u r e s c o n d u c t e d at t h e A n u r u liay 
Macassan t r e p a n j ; p i o c e s s i n g site. I 'he a r c h a c o l o j ^ oi 
this a r e a is c o m p l e x , c o n t a i n i n g b o t h m a t e r i a l r e l l e c t i n g 
t h e I n d i g e n o u s ut i l i sa t ion ol coas ta l r e s o u r c e s a n d t h e 
p e r i o d i c visits ol t h e Macassan t r e p a n g e r s f r o n i h u l o n e s i a . 
D e s p i t e a h is tory ol a r c h a e o l o g i c a l i n v e s t i g a t i o n s 
o n Macassan p e r i o d .sites ( i .e . C l a r k e 1994 ; M c R n i g h i 
1 9 7 6 ; M i t c h e l l 1 9 9 1 ) , g e o p h v s i c a l s u r v e v h a s n o t 
previoiislv b e e n a p p l i e d as part o l t h e s e invest igat ions . 
W h i l e M a c a s s a n sites ma\' c o n t a i n f e a t u r e s a m e n a b l e to 
c o i n e n t i o n a l a r c h a e o l o g i c a l g e o p l n s i c s ( s u c h as i r o n 
t r e p a n g p r o c e s s i n g p o t s ) . additioTial poteTitial ex is ts 
l o r t h e a p j ) l i c a t i o n oi m a g n e t o m e ( r \ to l o c a t e l e a u i r e s 
c rea le t l t h r o u g h bin n i n g , a s h a s b e e n a p { ) l i e d to Austral ian 
I n d i g e n o u s sites ( B o n h o n n n e a n d S tan ley 198.5; F a n n i n g 
et al. ' J(I09; .Mollat et a! L^ OOH K; i^OlO; S t a n l e v Sc ( ; r e e n 
1976 ; Wallis et al. 2(){)H) a n d i n t e r n a t i o n a l I n d i g e n o u s 
sites ( A b b o t & K r e d e n c k 1990 ; Batt X: Dockri l l 1998 ; |ones 
& M u n s o n 2 0 0 : ) ) . I h e results of this stu<ly d e m o n s t r a t e 
that this a p p r o a c h is e q u a l h ' a p p l i c a b l e to M a c a s s a n sites, 
o p e n i n g u p a new a n d p o t e n t i a l h ' ri i i i t lut a v e n u e foi" 
e x p l o r i n g i h e a r c h a e o l o g v ol this t r a d e sy.stem. 
B a c k g r o u n d to the S t u d y A r e a 
A n u r u Bay is a shal low coasta l e m b a y m e n i in n o r t h w e s t 
A r n h e m I .and. The peninsulacoTis i s t so l a n o r t h e r n l a c i n g 
o p e n sandy b e a c h . The s o u t h e r n s ide ol t h e p e n i n s u l a , 
w h e r e the Macassan site is l o c a t e d , was f o r m e r l y a sandy 
b e a c h but is now c h a r a c t e r i s e d bv e x t e n s i v e m a n g r o v e 
v e g e l a l i o n . \ ' e g e t a t i o n o n t h e | )en insuia c o n s i s t s of 
sj>ar.se d u n e v e g e t a t i o n with Eucalyptus miniata ( D a r w i n 
Woolly B u t t ) , Eucalyptus tetrodonta (Str ing\'bark) o j j c n 
lorests with S o r g h u m grass land u n d e r s t o r e y a n d coas ta l 
m a n g r o v e forests , 
T h e r e g i o n is d o m i n a t e d bv ( h e massive s a n d s t o n e 
e s c a i p m e n t s ol M a m a d a w e r r e S a n d s t o n e , part ol t h e 
K o m b o l g i e S u b g r o u p (Carson/Vrt/ . 1999 ; Kawlings 1 9 9 9 ) , 
Figure I .\iun 11 .site location. 
that h a d a m a j o i i n f l u e n c e o n the c o a s t a l gecunoi p h o l o g ) 
ol t h e r e g i o n . T h e A n u r u Bay a r e a most ly c o m j ) i i s e s 
O u a t e r n a r y r e g o l i i h c o n s i s t i n g o f s a n d , silt, c a r b o n a t e 
s e d i m e n t a n d lerrugino\is l a t e r i t e , t h e d i s l r i b i u i o n of 
w h i c h lef lecLs d i e c o m p l e x e n v i r o n m e n t a l e v o l u t i o n o l 
t h e a r e a s i n c e t h e P l e i s t o c e n e s e a level r ise s tab i l i sa t ion 
c i r c a (iOOO lo 8 0 0 0 B F ( \ e e d h a m 198 1; S e n i o r H: S m a r t 
I97() ; Sweet et al. 1 9 9 9 ) . T h e c o a s t a l a n d es tua i i n e p l a i n s 
a r e d e v e l o p e d m a i n l y o n e s t u a i i n e . s e d i m e n t s d e p o s i t e d in 
d r o w n e d river v a l l e y s a n d e m b a y m e n t s that a r e s e a s o n a l l v 
i n u n d a t e d d u r i n g a n n u a l wel s e a s o n . 
A wide variety o f I n d i g e n o u s a r c h a e o l o g i c a l s i tes exist 
in t h e n o r t l i - w e s t e r n A r n h e m L a n d r e g i o n i n c l u d i n g 
r o c k s h e l t e r o c c u p a t i o n . s i t e s , r o c k art sites, a r t e f a c t scat ters , 
s t o n e a n d o c l n e ( juarry s o i u c e s , stoTie a r r a n g e m e n t s , 
a n d c o a s t a l shel l m i d d e n s a n d sca t te rs . 1 h e ear l ies t 
a r c h a e o l o g i c a l e v i d e n c e f o r o c c u p a t i o n o f north-we.st 
A r n h e m [ . a n d has becTi d a t e d to at least r )20± : -55( )ca lBF 
( R 3 2 1 . 3 7 / 3 ) b a s e d o n r a d i o c a r b o n dates f r o m e x c a v a t i o n s 
of an I n d i g e n o u s r o c k s h e l t e r in t h e W e l l i n g t o n K a n g e . 
I n d i g e n o u s c o a s t a l r e s o u r c e e x t r a c t i o n is welt -
N1(:KI\\()\.\\ESI.F^. R.\L lM'.<L \l()FFAT:(iFX)PIIVSl(;AI.(\\F.STICiAri()\SAr ri BAN 1 RKI'A\(. SFlK 
Figure 2. Aerial photograpli ot Ani ini Ba\ (I). WV •V). 
( locun iented t h rough a num lKT oF eihnoj^rapl i ic and 
arcliae()l<)^icaliiivesiigali()ns;il()iu^llieN<)i t l ie inTemt(>iv 
coastal i f g i o n s (liourkt- liOOO: Bn .cbvc l l 2001: M e d i a n 
19H2; Mi i t lu ' l l 1994; NUmat 1994 1995). Tl ic majo i i tv 
(jf the I nd igenous popu l a t i on of A n i h e u i l .and was 
conce iura led a l ong the coasdine to lake advantage o f 
the al>iuKhuu local resources, which also provided one 
o f the ma jo r routes for c o m m u n i c a t i o n and interaction 
n i t h o ther clan groups (Morphv 1991: tO). Shell species 
c o n s u m e d in lliis reg ion are diverse a n d ah i i ndan t 
(Meehan 1982) a n d tlie arcl iaeological evidence of this 
acti\it\ is likewise c o m m o n and varied in nature (d larke 
1994; Bourke 2000: Robe i ts 1991). Accord ing to Davis 
(I9.S5). hu l i genous peoples have con t i nued to use a 
diverse range oi ecological resources, especiallv h o m 
the sea. 
Tl ie A n u r u lia\ comj^lex ol Mac;issan archaeological 
featm esatteststoalengt i iv per iod ot repeated occupat ion 
and possibh large numbe r s of Macassan trepangers 
{Mackn ig ln 1959 ^-I97li). Previous investigation ol the 
.\miru Bav Macassan irepangprocessingsiteb\ Macknight 
( I9 IW 1976) d o cumen t ed a range o f archaeological 
features associated with tiiis mar ine extraction industrv, 
Such features inc lude 21 stonelines used for the bo i l i ng 
o f t repang {some o f which are now bur ied) r u m i i n g in 
a south-south westeily to north-north easterlv direct ion. 
Tl ie sU)nelines are fo rmed as single lines (jf stacked 
ferruginous sandstone rocks, with small bavs for fire 
pits a n d scatteied pieces o f Macassan material cu l t i ue 
i nc l ud i ng fragments o f glass, ceramic, i i on . brass andch iv 
pipes. This site was likelv a b a ndoned bv the Macassans bv 
1909 (Hu r n i n gh am 2000: 04; Mav t-l al. 2009: 370). and 
possibly m u c h earlier as n o record of it exists in ofhcial 
d ocumen t a t i o n (i.e. Searcv 1909). 
The Macassan trade in the No r t he rn Territory 
Macassans voyaged to northeast .Arnliem Land f rom 
Sulawesi in Indones ia in search of edib le holoth i i r ians. 
c o m m o n i v k n o w n as t r e p a n g o r sea c u c u m b e r s 
(Schwerdtner Mane / X: Ferse 2010). These annua l visits 
to the nor th coast o f .Australia o c c u n e d over the last 
tew centuries (r. 1 700) unt i l Austral ian gover iunent 
in tervent ion s topped the Macassans in 190(). These 
visits h a d a p r o f o u n d impact on Ind igenot is cu l ture a n d 
societv (Mulvanev & Kannn inga 1999) as reflected in 
the I nd igenous archaeological recoi d (Cha l oupka 199S: 
192). Three ma jor t repang processing sites have been 
documente< l i n the Nor thern Tei ritory: A m u ti B.iv. L\aba 
a n d Kntrance liav (Mackn igh t 1970: 9H). 
Macassan occupa t ion of the A r n h e m l . and coast l ine 
has been described as episodic; with vovagers tak ing 
advantage o f the northwest m o n s o o n winds in late 
D e c e m b e r to i c a c h .Australia b c l b r e r e t i n n i n g to 
h idones ia widi the southeast trade winds in March . 
Mackn i gh t (1970) estimates that this a n n u a l t rade 
he i gh t ened d t u i n g the n i ne teen th century, possibh 
involving between 30 a n d 60 /yfy//rv(watercraft).each with 
an average ci ew ol M). 
Macassans were known u» establish trej>ang processing 
e n c a m p m e n t s a l o n g the A r n h e m l . and coastl ine to use as 
local base camps. These camps consisted o f l inear stone 
hearths for processing t repang via bo i l i ng in large pots, 
Tr epang was then cui ed" b\ bn rv i ng i i i t j s and todecalcifv 
it, a n d d r v i n g a n d smok i ng it in b a m b o o sheds (Pearson 
200.5: 49). Living arrangements for the workers al these 
processing sites consisted o f bu i l d i ng elevated wooden 
sir uctirres uti l ising materials I rom ihcW/miKs (Macintosh 
199(i iL- 2006). A irbiquitoirs archaeological feature of 
these sites is the linear stonelines' that provided a ba.se 
tor mu l t i p le t repang |)ot bo i l ing . Sever al archaeologists 
have recorded evidence of diese visits across nor thern 
Airstralia (see Clarke 1994. 2000a 20001); Clarke Ik 
Frederick. 200r>: Macknight 1969. 1972. 1976 Sc 19<S6: 
Mav III. 2009: 370: Mitchell 1994 2000: Mirlvane^ 
197.'> il- 1989). 
Magne tome try in archaeology 
( . e op l n s i c a l technicjues are widelv used arul have 
m a d e considera i ) le c on t r i b n i i o n s to archaeo log ica l 
investigationsworhhvide (Clarke 1990: Weymou th 1986). 
a l t hough the\ have been onlv sporadically app l i ed within 
-Australia (Lowe20 l 2). ( i eo physical techniques can locale 
bui ied mater iai, reveal site (orrnation processesanddeHne 
site boundar ies (W'itten 2006). Coastal ar eas ol .Arnhem 
Land such as A n u r u B.iy conta in mirlt iple per iods o f 
occupat ion and use th rough I n d i g e n o u s c a m p s a n d s h e l l 
m iddens . Macassan resource extraction sites i nc l ud i ng 
t repang bo i l i ng stations, and sites o f Fairopean acdvities. 
MagnetometeiA hasgreat potential in such ar chaeological 
contexts due to its abil i lv to delect areas o f b u r n i n g or 
hea l ing , waste disposal, a n d industrial activities (Batt 
&: Dockri l l 1998: Frederick .\bboii 1992; Mi.ffat al. 
2008. 2010 & 2011: Slater el al. 2000: Wallis W al. 2008). 
The tai gets most amenab le to geophvsical investigation 
at the -Anuru Bay site ar e areas o f incr eased magnet i sm 
cairsed by cultural episodes o f intense bu rn i ng . T h e 
mechan i sm fo ran th ropogen i cb i r rn i ngcaus i ng magnet ic 
e nhancemen t o f iron rich materia l t h rough increased 
t h e rmo remanenceand the creation o f more magnet ical iv 
sitsceptible minera ls has been extensivelv summar ised 
elsewhere (i.e. Clark 1990; .Aspinall W al. 2008). The 
l U 1,1,1 I I X A L S I R A I A S I A X I N S I T U I K F O R \l \UMTMi : ;l l .\ l . ( )L ( ) ( ;V. :!7 
F i g u r e ?>. Mas^iu-loi iU'K'r Mir\e\ i n p r o g i f s s ( l ) . WVs lcs ) . 
crcatioTi of a nnu^netic sionalurc- in this uav iias been 
validau-d bv extensive control expcrinicius (Cairanclio 
V i l l a l a i ' i i 2 0 1 1 : ( ; o s e 2()()0; I . i n f o r d C a n t i 2 0 0 1 : 
M c l e a n K e a n 11)9.1) s i ig jrcst i iv^^ t h a t i b i s is a r o l i n s t 
s t i a t c ^ T l < ) r a i T h a o < ) l o , i > i c a l p i ' o s j K X t i o n . W l i i l e w i d c s p i v a d 
a n t b r o p o i ^ c n i t l ) u r n i n < r o l ( b e l a n d s c a p e a s a r t ' s o u i c c 
i n a n a j ^ c n i o n i stratej^A is p r a c t i s e d i n N o r t h e i n A u s t r a l i a 
( i . e . J o n e s 1 9 6 9 ) , t h e i n c r e a s e i n m a g n e t i c i n t ens i t\ 
a c c < > i n [ ) a n \ i n ; 4 h e a r t b s a n d c a i n p i i r e s i s l i k e b t o b e b i < r h e i 
( I V I a n i o 1 9 9 i I . i n f o r d . ^ C a n t i 2 0 0 1 ) a n d s o t h e s e l e a t u i e s 
w i l l b e d i s t i n c t i v e . 
A n t b r o p o j ^ e n i c e n l i a n c e n K i i t o l t b e i n a j ^ n e t i s n i a t t h e 
A m u u B a y s i t e c o u l d i n c l u d e l u d i < ^ e n o u s a n d M a c a s s a n 
l i v i n g s p a c e s ( i . e . h e a l t h s ) , i n d u s t r i a l p r o c e s s i n g a r e a s 
( i . e . s m o k e h o u s e d e p r e s s i o n s , t r e p a n g b o i l i n g a r e a s ) a n d 
d i s c a r d e d t c r r o i i s o b j e c t s ( i . e . p o t s . a x e s , k n i v e s ) . 
Methodology-
( i e o p h v s i c a l i n v e s t i g a t i o n s w e r e c o n d u c t e d u s i n g a 
( i e o n u ' t r i c s ( i -S ' )H s i n g l e s e n s « ) r p r o t o n p r e c e s s i o n 
r n a g n e t o n i e t e r w i t h d a t a c o l l e c t e d o n a r e g u l a i g r i d w i t h 
2 n i l i n e a n d s t a t i o n s j ^ a c i n g i n a r e a s o l t h e A n u r u B a v 
s i t e , ( . r i d l o c a t i o n s w i t h i n t h i s l o c a l g r i d w e r e d e t e r m i n e d 
I n s t r e l c b i n g f i b r e g l a s s m e a s u r i n g t a p e s b e t w e e n | ) o i n t s 
o n o p p o s i t e e n d s o i t w o b a s e l i n e s , T h e s e p o s i t i o n s w e r e 
t e l o c a i e d u s i n g m e a s u r i n g t a p e s l o r e x c a v a t i o n , m e a n i n g 
t h a t a c c u r a t e l v l o c a t i n g t h e m w i t h R I K C i P S c t r t o t a l s t a t i o n 
d u i i n g sur\e\ w a s u n n e c e s s a r y N o d i u r n a l c o n e ( i i o n 
w a s a j i p l i e d t o t h e m a g n e t o m e t e r d a t a . T h r e e s i n ve\s 
w e r e c o n d u c t e d o\er t h e arc-a i n c l u d i n g t w o 3 0 m b\ 
.'?() m a r e a s a n d o n e (iO m b v 1 I m a r e a . .\11 siu"ve\s w e i e 
o r i e n t e d o n .i n o i t b - s o i u h a x i s ( x a x i s ) b y eas t-west a x i s 
(y a x i s ) . T h e d a t a f r o m t h e s e s u r v e y s w e r e c o m b i n e d . i n d 
I m t l i e r p i o c e s s e d i n M i c r o s o f t E x c e l t o r e m o v e e r i o n e o i i s 
p o i t U s w h e r e m a g n e t i c g i a d i e n t w a s t o o h i g h t o r r o b u s t 
r e s u l t s , g r i d d e d a n d p r e s e n t e d a s a c o n t o u r p l o t u s i n g 
M a g P i c k soft\\are. 
T h e m a g n e t o m e t e r d a t a s h o w e d a n l i m b e r o f b o t h d i s c r e t e 
a n d d i l l i i s e a n o m a l i e s t h a t c o r r e l a t e t o a n t h n i p o g e i i i c 
t e a l i i r e s k n o w n a n d i n v e s t i g a t e < l t h r o u g h p r e v i o u s a n d 
l-"igiu\- 4. M a p o f i i i . i g t u ' t o i i U ' U T siir\("\ a n d t n a g i u - i i r 
a n o i n . i l i c s (|. M( K i n n o i i ) . 
s u b s e q u e n t e x c a v a t i o n ( s e e K r e d e i i c k t<:.\l)b<)tt 1 9 9 2 f o r 
a d i s c u s s i o n o n a n o m a h ' t\j>es). I h e m o s t d i s t i n c t is a 
m o n o p o l a r a n o m a h ( A n o m a h I ) loc a t e d o n t h e s o u l h e r n 
e d g e o l i h e sui"ve\' aix-a. T h i s a n o m a k c o n t i n u e s w i t h a 
r e l a t i v e h l o w e r s i g n a t u r e a n d m o r e d i f f u s e b o u n d a r v 
t o w a i d s t h e e a s t e r n e d g e o f t h e s u r v e v a r e a . N o r t h o i 
A n o m a h 1 is .i l o w m a g n e t i c i n t e n s i t v d i p o l a r a n o m a l v 
( A n o m a h 2 ) . W e s t o f A n o m a h 2 is a s l i g l i t l v h i g h e r 
i n tens i t\ a n d m o r e d i s c r e t e d i p o l a r a n o m a l v ( A n o m a h ;'>). 
T h e s e a n o m a l i e s w e i e s e l e c t e d f o r d i r e c t i n v e s t i g a t i o n o n 
t h e b a s i s o f h a v i n g t h e lar g e s t v a r i a t i o n i n n T v a l u e f r o m 
b a c k g r o u n d a n d n o t c o r r e s p o n d i n g t o f e a t u r e s v i s i b l e o n 
t h e g r o u n d s u r f a c e . S e v e r a l o t h e r < l i p o l e a n o m a l i e s e x i s t 
i n c l i i d i n g a j > p i ( ) x i m a t e l y 10 n i t o t h e e a s t o f A n o m a l v 2 
a n d a p p i o x i m a t e l v 2 ' ) m t o t h e n o r t h e a s t o f A n o m a l v 2 , 
w h i c h c o r r e s j j o n d t o i s o l a t e d f e r r u g i n o u s s a n d s t o n e o n 
t h e s t u i a c e a n d iiui\ I t ' l l e t t ; u i I l i i ' o p ( > g c i i i t o i w t ^ i i t h t ' i i i i t J 
p r o t c . s s c s . 
D i r e c t i n v e s t i g a t i o n o f g e o p h y s i c a l a n o m a l i e s 
T h e d i s t i i h i i l i o i i o f . V i i o n i a l v 1 c o i n t i d e s w i t h a v i s i l j l c 
b u t ( l i s c D i i t i i u t o u s s l o n c l i n c i i u i d f o l h i g h h b u r n t 
r c n u g i - i i i s o d s a t l d s t o n c . W i t h i n I b i s I t - a t u i c . a t e s t p i t 
1 evealed sti atigi apliir units that ( i)iisisted ol dark. organie-
t i c h . s a n d v s i l t v s o i l . w h i c h i s c b a r c o a l - i i c h w i t h ash\ l e n s e s 
M C K I X N O N , WESLEV, R \ l PP & MOEKAE: O E O P m S l C A l . I W E S I K i A I l O X S A l ' [ H E A M R l BAI I REl'ANC; S H E 
Anuru Bay Site Plan 
> Excavation area 
• Rock 
* Datum 
Shell mound or scatter 
I Stone line 
* Tree 
• Tamarind tree 
— Median high tide mark 
Figure 5. Silt- plan ot Aimri i Bav w'lih m a s n e i o m e i e r sur\c-y data ovt-rla) (J. M r k i n n o n af ter J. Ft -nnor) . 
a n d i i i t t ' i s p t M S f d w i t h s h e l l tlir<)U!;:jh()Ht. E a t t l i cnAvaic 
p o t s h f i d s w e i f a l s o i n t e r s p e r s e d i h r o u ^ l i o u t t h e i i n i t . 
A n o n i a l v 2 . l o c a t e d t o t h e n o r t h o f t h e s t o n e l i n e s . 
was i n v e s t i g a t e d b\ m e a n s o f e x c a v a t i o n . A 5 0 c i n b\ 
5 0 c n i t r e n c h ( T 2 ) was e i T i p l a c e d o n t l i e a n o m a l y . T 2 was 
e x c a v a t e d t o s t e r i l e so i l a n d nos i^^ni t i ca t i t a n t h r o p o g e n i c 
f e a t u r e s w e r e i d e n t i h e d d u r i n g t h e e x c a v a t i o n . 
A s u o n g e r d i p o l a r a n o m a l y . A n o m a l y l o c a t e d t o 
t h e w e s t o f A n o m a l y 2 was a l s o i n \ e s t i g a t e d by m e a n s o f 
e x c a v a t i o n . A n o m a l y ^ is l o c a t e d o n t o p o f t h e c h e n i e r 
r i d g e a b o v e t h e c o m p l e x o f s t o n e l i n e s a n d in a n a r e a o f 
t h e A n u r u B a y s i t e c o m p l e x t h a t was s u b j e c t e d t o l i m i t e d 
i n v e s t i g a t i o n by M a c k n i g h t ( U ) 7 H ) . A t r e n c h was o p e n e d 
a t A n o m a l v 3 , ( T l - S Q l ) t o i n v e s t i g a t e t h e s u l > s u r f a c e 
d e p o s i t . T h e s q u a r e r e v e a l e d a d e n s e l y p a c k e d s h e l l 
m i d d e n l a v e r i m m e d i a t e l v b e l o w t h e g r o u n d s u r f a c e . T h e 
m i d d e n l a v e r c o n t i n u e d f o r 2 0 c m in d e p t h a n d p r o d u c e d 
a p p r o x i m a t e h 13 k g o f s h e l l . T h i s m i d d e n l a y e r c o n t a i n e d 
t h e h i g h e s t divers i t\ a n d a b u n d a n c e o f s h e l l s p e c i e s f r o m 
all o f t h e t r e n c h e s e v e n t u a l l v e x c a v a t e d at A n u r u lia\. 
T h e s h e l l m a t e r i a l \vas h i g h l y b t i r i u a n d f r i a b l e wi th a s h y 
l e n s e s i n t e r s p e r s e d t h r o n g h o u t t h e d e p o s i t . At t h e b a s e o f 
t h e s h e l l m i d d e n laver , a h e a t r e t a i n e r h e a r t h f e a t u r e was 
f o u n d c ( j m [ ) r i s i n g f ive c l a v s t o n e r o c k s . T h e s t o n e s w e r e 
d e e p r e d in c o l o u r i n d i c a t i n g t h a t t h e y h a d m i d e r g o n e 
. s i g n i f i c a n t h e a t i n g . K a o l i n i t i c c l a y s t o n e in t h e N o r t h e r n 
T e r r i t o r ^ will c h a n g e c o l o u r f r o m h e a l t r e a t m e n t o w i n g 
t o t h e p r e s e n c e o f h i g h leve ls o f i r o n o x i d e s . 
T h e t r e n c h r e v e a l e d t h r e e m a j o r s t r a t i g r a p h i c 
u n i t s ( T a b l e 1 ) . S a m p l e s f o r r a d i o c a r b o n d a t i n g w e r e 
c o l l e c t e d a t t h e b a s e o f t h e s h e l l m i d d e n h n e r a b o v e t h e 
c u l t u r a l l v s t e r i l e u n i t SL - I I l ( T a b l e 1 ) . T h e c a l i b r a t e d 
b a s a l d a t e r a n g e , b a s e d o n d i e S H C ' a l 0 4 S o u t h e r n 
H e m i s p h e r e c a l i b r a t i o n c u r \ e ( M c C ' . o r m a c <'l al. 2 0 0 4 ) , 
f o r t h e s t a r t o f t h e m i d d e n a c c u m u l a t i o n is 11 7 0 - 9 < S 0 . 
T h t ? r e f o r e e \ i d e n c e f o r I n d i g e n o u s o c c u p a t i o n o f t h e 
p e n i n s u l a p r e d a t e s t h e k n o w n M a c a s s a n o c c u p a t i o n b y 
a p p r o x i m a t e l v 8 0 0 t o 1 0 0 0 v e a r s . 
F ig i i i e (j. Intact s tont- l ine in t l ie stn'vev area {P l io to ; D. Eigurt -7 . Heat re ta iner hcar t l i f e a m r t - ( P h o t o ; I). Wesley) . 
Weslev) . 
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D i s c u s s i o n 
I h e l i n e a r n a l u r e o l A n o i n a t y 1. t h e s t r o i i . n 
c o n e s p o i u l c n c e u i i l i i h c s i i r l a c f c l i s i r i b u t i o i i o l t h e 
s t o i u ' l i n c s a n d i l i e lac k ol any o i h c i s ionif icaiU f c a t n t e s 
d u r i n g e x c a v a t i o n sugi^ests tluu this f e a t u r e is c a u s e d by 
t h e p r e s e n c e o f t h e s t o n e l i n e s . T h e s e results sug,i;est t h e 
m a t e r i a l has b e e n s u b j e c t e d to a n t h r o p o g e n i c l i r i n o . 
which h a s c o n v e r t e d l i e n i a t i t e a n d / o r g o e l h i t e e i n p l a c e d 
d u r i n g t h e la ter i sa t ion p r o c e s s ( i . e .Tardv&r N a h o n 198 ' ) ) 
to n u i g h e i n i t e o r m a g n e t i t e . T h e e n h a n c e m e i u of t h e 
m a g n e t i c r e s p o n s e of this s t o n e l i n e is most likelv d u e to 
its i n t e r j ) r e t e d post c o n s t r u c t i o n use as a base l o r m u l t i p l e 
t r e p a n g p o t b o i l i n g . r i i e ' s a w tooth n a t u r e ol the n o r t h e r n 
b o u n d a r v of this f e a t u r e is a t t r i b u t e d to o p e r a t o r e r r o r 
d u r i n g survev. d u e l o t h e r e g u l a r ( j l l se t ol 2 in o n e a c h 
survev l ine , which is c o i n c i d e n t with the s ta t ion s|).icing. 
A n o m a l y 1 d e p r e c i a t e s in \alue towards the east . I his 
r e d u c t i o n in m a g n e t i c s i g n a t u r e nia\ suggest a r e d u c t i o n 
o f t h e denslt\ ol t h e s t o n e s c o m p r i s i n g the s t t )ne l ines . 
o r t h e i r d ispersa l a n d h e n c e d i s i u p l i o n o f m a g n e t i c 
o r i e n t a t i o n { B e v a n 1994 ; M o l l a t el al. 2 0 1 1 ) d u e to |)ost 
use disttu b a n c e . 
T h e lack ol a s u b s u r f a c e c a u s e l o r A n o m a l y 2 is 
j)u//ling, however , it may b e e x p l a i n e d b\ the a b u n d a n t 
r o c k s prese iU in a h a p h a / a r d a r r a n g e m e n t t r e n d i n g 
n o r t h e a s t - s o u t h w e s t f r o m t h e l o c a t i o n ol this l e a u u e to 
t h e n o r t h e a s t c o r n e r o F t h e siu vey a r e a . IF t h e s e f e a t u r e s 
a r e i t i d e e d the c a u s e of this m a g n e t i c anomaly , they have 
likelv b e e n a n t h r o p o g e n i c a l l y t i red e i t h e r bv M a c a s s a n s . 
I n d i g e n o u s o r p o s i - c o n t a c t i n h a b i t a n t s . 
T h e e n h a n c e d m a g n e i i s m o F A u o m a l v : ^ is i n t e r p r e t e d 
to b e ( h e results of the h e a r t h a n d / o r (he b(n i i i n g of 
shel l in this a r e a . T h e c o m p a r a t i \ e small spatial e x t e n t 
of this a n o n i a h suggests that t h e heat th is a m o r e l ikeK 
c a n d i d a t e For c a u s i n g this Feature. 
Of f u r t h e r i n t e r e s t . f rom this survey i s t h e c o m p a r a l i v e l \ 
h i g h level o l m a g n e t i c e n h a n c e m e n t ( a p p r o x i m a t e l v 
. ')()nT) o F t h e features c o m p a r e d to o t h e r similar.Australian 
survevs ( i .e . MoFfat W ai 2II().S 2 0 1 0 ; Wallis d al. 2 0 0 8 ) . 
T h i s m a y b e e x p l a i n e d b\ t h e a b u n d a n t n o n - m a g n e t i c i ron 
o x i d e s p r e s e n t d u e to w e a t h e r i n g p r o c e s s e s in N o r t h e r n 
Austral ia , w h i c h a r e a m e n a b l e f o r conv ers ion to m a g n e t i c 
Features t h r o u g h Firing, s u g g e s t i n g that this a r e a would 
b e p r o f i t a b l e For f u t u r e survevs oF this k ind . 
T h e m a g n e t o m e t e r suT\e\ n i e t h o d o l o g v used in tiiis 
inves t iga t ion , in which t h e relatively slow s a m p l i n g ra te 
p r o u m p r e c e s . s i o n s e n s o r ( o n e s a m p l e e v e n t iu e e s e c o n d s 
f o r r o b u s t resul ts ) ( d e o m e t r i c I n c . 2 0 0 7 ) a n d m a i u i a l 
po.s i t ioning were a j )p l i ed . p r o v e d s u i t a b l e f o r d e f i n i n g 
f e a u u eswith in a known site. T h i s m e t h o d o l o g v is, however, 
p r o b a b l y t o o slow b o t h in m a g n e t o m e t e r s a m p l e ra te 
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Introduction 
Australian Aboriginal and Torres Strait Islander rock art is an 
extraordinary pictorial record of life in the north of Australia, often 
hailed as representing the world's longest continuing artistic traditions.' 
Importantly, it is also a unique archive of Australian history, revealing 
relationships between local Aboriginal groups and visitors to their 
shores. In this paper we explore the contact period rock art and, more 
specifically, depictions of ships at a site called DJiilirri (also spelt 
Djurrirri) in north western Amhem Land, Australia. During our 2008-
2012 study of contact rock art we found that, in northern Australia, ships 
dominate the introduced imagery made during the last 500 years.^ This, 
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in turn, has forced us to question how rock art can help us understand 
the roles that these ships played in Aboriginal life and the impact of new 
maritime ventures on local communities. 
Contact rock art is a little studied area in Australia yet this archive 
provides us with some of the only contemporary Indigenous accounts 
of interactions that were taking place after the arrival of Asians and 
Europeans. Working with Traditional Owner Ronald Lamilami and 
his family, fieldwork was undertaken in the Wellington Range area of 
northwestern Amhem Land between 2008 - 2011 to document contact 
rock art, as part of the Picturing Change and Baijini, Macassans, 
Balanda, andBininj projects (see Tafon and May editorial, this volume). 
During our surveys of the Wellington Range (Figure 1) we recorded over 
200 rock art sites, with contact period rock art concentrated in a number 
of particular locations.^ Three rock art complexes were then selected 
for more detailed recording and analysis. These site complexes are 
known locally as Malarrak, Maliwawa (Bald Rock), and Djulirri. Each 
complex consists of multiple rock shelters housing a large number of 
rock paintings, beeswax figures, stencils and prints. Rock shelters with 
hundreds of rock paintings are not unusual in this part of Amhem Land, 
however, our selection of case study sites was based on the number and 
diversity of contact images present in the Wellington Range." 
Map of Northern Australia 
Figure 1: Map of northern Australia showing study area. 
For this paper, we focus on one of these case study sites - Djulirri, 
a site recently added to the Northern Territory Heritage Register and 
now nominated for National Heritage Listing (Figure 2). Djulirri is the 
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Mating language name for a series of rock shelters that adjoin each 
other and overlook a long valley of other painted rock shelters. It sits 
approximately 20 ki lometres f rom the coast in the Wellington Range 
sandstone massif which is surrounded by coastal plains and a number 
of small to large rivers that feed out into the sea. It was important to the 
team that all surviving rock art at a site was documented , not jus t the 
contact period art or the introduced subject matter such as ships, horses 
and guns. This allowed us to analyse contact art within its full rock art 
context. At just the main gallery of this site over 1100 individual rock 
paintings, 46 beeswax figures, 17 stencils and 1 print were documented . 
Figure 2: General view of one section of the Djiiiirri rock art complex, Arnhem Land. 
Before looking specifically at the ships, it is important to have a 
general idea of the contact rock art present. To summarise , the earliest 
identifiable contact art at Djulirri {and the oldest yet found in Austral ia) 
dates to before A D 1664 (and possibly to somet ime in the 1500s) with 
the depiction of a yel low painted Macassan prau.^ This prau is painted 
beneath a beeswax ' snake ' that was sampled and radiocarbon dated, 
hence, providing a min imum age. Importantly, many hundreds of 
paintings were produced at Djulirri af ter this date and cont inued to be 
produced until approximately 50 years ago. Other contact rock art at 
this site includes a bicycle, a buggy, letters f rom the English Alphabet , 
Ngalyod (the Rainbow Serpent), and kangaroos depicted in x-ray form.*" 
At least 25 introduced types of watercraf t ( including praus) are 
painted at Djulirri and research is still cont inuing into the possible 
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identity and age of many of these vessels. Ratiier than discussing each 
of the ships individually, we focus on six key examples for this paper. 
First, however, it is important to acknowledge that Amhem Land rock 
art is not always a literal depiction of the subject matter and, in our 
analysis to-date, there are rarely definitive matches between the rock 
art images and named ships - thus we take a cautious approach to 
identification. While some ships may have been seen by or visited or 
worked upon by local Aboriginal people, others may be a mixture of 
features from different ships sometimes with additions being made over 
time, perhaps by different artists. Some show less familiarity between 
artist and subject matter. Other paintings suggest that the artist may 
have only seen their subject matter in magazines, newspapers, books or 
possibly as decoration on tobacco tins in the nineteenth century. One of 
the remarkable aspects of Djulirri is the ability to explore these issues 
thanks to a diversity of depictions over a long time period. 
It has become increasingly apparent to the authors of this paper that 
a solely technical analysis of paintings of ships in rock art does little to 
increase our understanding of the images themselves and the cultures 
of which they are part. Technical analysis does assist in defining the 
multiple layers of change that may occur within a single motif which 
in turn reflects industrial chronologies of the 19"" and 20"" Centuries. 
We firmly believe that such images must first be considered in their 
archaeological and rock art context. The case studies presented in this 
paper highlight not only the shortfalls of non-contextualised descriptive 
analysis of ships in rock art but also the enormous benefits of merging 
archaeology, rock art studies and maritime history to study the contact 
period in Australia. 
Prau 
The oldest non-Indigenous vessels depicted at Djulirri are almost 
certainly prau (also known as proa or perahu). These vessels relate to the 
often overlooked period in Australian history when fleets made seasonal 
visits from southern Sulawesi (predominantly from Macassar, hence 
the reference to Macassan prau) and neighbouring regions to northern 
Australia to harvest trepang and trade with Aboriginal groups for goods 
such as turtle shell, iron wood and pearl shells, in return providing 
items such as food, tobacco, alcohol, cloth, axes and knives.' Large 
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and regular fleets of prau sailed in with the northwest monsoon each 
December and returned home with the southeast trade winds around 
March or April.^ These seasonal visits ceased around 1906.'' During 
their visits, the Macassans are thought to have developed close social 
as well as economic ties with the local Aboriginal groups across coastal 
A m h e m Land and including Groote Eylandt. '" Abundant accounts have 
reliably noted that Aboriginal men worked as crew aboard Indonesian 
sailing vessels ." The yel low painted prau at Djulirri is currently the 
earliest rock art evidence we have for Macassan contact with Australian 
shores'^ (Figure 3). 
Figure 3: Yellow painted prau from Djulirri (left) and enhanced version (with 
DStretch) of the same image (right) showing the prau underneath other paintings and 
beeswax figures. 
The main characteristics shown in Aboriginal representat ions of 
praus can be understood by looking at the designs of the various vessels 
used in southern Sulawesi and its nearby region, f rom whence the 
Macassan seafarers originated. A number of key features in A m h e m 
Land paintings of praus have been identified including (but not limited 
to): (a) high projections at bow and s tem, (b) multiple project ions f rom 
the bow, (c) tripod masts and rectangular sails, (d) twin rudders, and (e) 
deck housing. '^ 
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The early prau at Djulirri (Figure 3) is a good example of a Macassan 
vessel with its dist inctive tr ipod mas t and rectangular sails but lacks the 
detail o f prau painted in other areas visited by Macassans , especial ly 
Groote Eylandt . ' " Clarke and Frederick'^ suggest that the detail o f 
Groote Eylandt prau paint ings ref lects the f requency and durat ion of 
Macassan visi tat ion over European visitation. At Djulirri this is, in fact , 
the opposi te with European vessels depicted with greater detail and 
f requency than prau. Whether or not this suggests a less substantial (or 
very di f ferent) re lat ionship be tween Macassan visitors and Aboriginal 
communi t i e s in nor thwest A m h e m Land is the subject of ongoing 
research. 
Steamers 
One of the paint ings that most drew our attention at Djulirri was the 
depict ion of a s teamer in profi le with intricate detail including port holes 
and a bow w a v e (Figure 4). The style of this paint ing is very unusual for 
the art of this area. For instance, the angle on which the ship is painted 
and the possible al ternative view of the same ship (Figure 5) suggest 
an artist with some training in European methods perhaps through their 
school ing on nearby G o u l b u m Island or at the Gunba lanya (Oenpel l i ) 
Figure 4: Painting of steamer from Djulirri. 
Mission."" G o u l b u m Island Aboriginal men were also no s t rangers to 
m o d e m seafar ing in the early to mid-20"' Century, as crewing and even 
skipper ing Mission boats has been well documented. '^ The attention to 
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detail and the use of perspective and colour all add to the uniqueness of 
this image. 
Figure 5: Front view of ship painting from Djulirri, possibly the same ship as depicted 
in Figure 4. 
The steamers painted at Djulirri could represent vessels such as the 
Bums Philp ship M. V. Merkur (5,946 grt, 393 x 51.9 ft) or her sister ship 
the M V. Neptuna (5,944 grt, 393.1 x 52 ft) (Figure 6). These sister ships, 
both with twin funnels as in the rock painting, were built in 1924 for 
Flensburger Dampfer Co by Krupps. The ships were originally named 
Rio Pamica and Rio Bravo and operated in North and South American 
services, before being laid up during the depression in 1931. They were 
purchased by Norddeutscher Lloyd and renamed Neptuna and Merkur 
in 1934 for use on the Australia-New Guinea-Hong Kong service but 
Australian objections to this intrusion into its traditional routes led to 
the cessation of the plan and the sale of the two ships to Bums Philp in 
1935. Neptuna operated from 1935 to 1942 for Bums Philp, and Merkur 
from 1935 to 1953. Neptuna operated the Hong Kong route, while 
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Merkur joined Marella on the Singapore - Java service via Darwin. 
Neptuna was sent to Darwin with supphes days before the Japanese 
bombing, and her cargo of mines exploded during the attack, sinking 
the ship at the wharf and kilhng 45 men. Merkur continued on the 
Singapore service after the war, she was overhauled and given a black 
hull in 1949, and was sent to the breakers in 1954.'** Importantly for the 
interpretation of this rock painting, Merkur and Neptuna appear to have 
been the only Bums Philp ships with twin funnels. These Bums Philps 
ships are regularly referred to in accounts by the Missionaries that went 
to the AIMS missions across Amhem Land.'** Lamilami-" notes that he 
and others were frequently sailing between Goulbum Island and Darwin 
harbour where they would encounter the Bums Philps steamers. 
Figure 6: Possibly a modified MV Neptuna in c. 1942, a ship similar to that painted 
at Djulirri and depicted in Figures 4&5 (courtesy National Library of Australia nia. 
pic-vn4349313). 
There is no doubt that Djulirri was still being used by local Aboriginal 
people during World War Two. Surface artefacts (i.e. bottle shard dated 
1942) stand alongside the rock art as evidence. It is the detail of this 
painting that suggests a ship well-known to the artist, perhaps having 
sighted the steamer or seen it in newspapers. After the establishment 
of the Goulbum Island Mission in 1916, it is possible that the artist 
came across these ships during World War Two as Aboriginal people of 
Amhem Land commonly travelled as far as Darwin at this time. 
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Two masted sailing vessel, steamer or both? 
As with other rock art across A m h e m Land, a seemingly straight-
forward painting of a ship is actually very complex. On publication of 
an earlier article-' this image (Figure 7) and its caption attracted the 
attention of a number of mari t ime historians and archaeologists . What 
many failed to recognise (and what was very difficult for non-rock art 
researchers to see f rom a small photograph in a journal article) was that 
this image was not produced in one sitting and probably not by any one 
artist but is the product of layering and retouching or reworking original 
images to produce something different.^^ This is not u n c o m m o n in rock 
art of western and north western A m h e m Land (or in other areas of 
Australia such as the Kimberley) . 
Figure 7: Layered painting of ships from Djuiirri, northwestern Amhem Land. 
Detai led analysis further adds to our understanding of layered painting. 
Originally the ship was most likely a two masted vessel painted using 
red ochre (almost pink in colour) with human f igures with hands on hips 
standing on deck to the left (only one is still clear). The ship also has 
a large almost Macassan-style rudder. Later the vessel was complete ly 
re-outlined in red with additional rectangles across the side of the ship 
and a smokestack with smoke added. Perhaps during the same sitting, 
the neighbouring painting of a crocodile leg was also re-outl ined and 
lengthened so it crosses over the top of the ship. Another repaint ing 
event took place using kaolin clay (white) whereby the artist added two 
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crew members on deck, as well as some letters, and reoutlined some of 
the rectangles on the hull. The shape of the hull is significantly different 
to the other steamship at Djulirri (including Figure 4) and to those at 
Mt. Borradaile.2' 
It is unlikely we will ever know exactly which ship the artists were 
originally depicting (if they were in fact thinking of just one ship at all). 
Twin masted vessels visited northern Australia regularly from the early 
to mid-19"' century. The artists could have seen such vessels along the 
coast and at major settlements (such as Victoria Settlement/Pt Essington 
and Fort Dundas) throughout this period. For example, in 1827, Captain 
Stirling commanded the HMS Success and was accompanied by 3 
merchant vessels to establish Fort Wellington.^'' The ships involved in 
starting the Fort Wellington settlement included the HMS Success and 
the merchant vessels were known as the Marquis Of Landsdowne, and 
the Amity and Caledonian brigs.^^ Figure 8 illustrates one example of a 
two masted vessel from 1840 near Pt Essington. Interestingly the artist 
chose to depict three Aboriginal men (one in European dress) surveying 
the scene from a distance. While local Aboriginal people would have 
been very familiar with Indonesian sailing vessels (prau) visiting their 
shores, in 1840 the site of a British sailing vessel under repair would 
still have been considered unusual. In cases such as the HMS Pelorus, 
Aboriginal people had the opportunity to see parts of the ship usually 
hidden below the waterline. It is interesting to note, however, that 
the Royal Navy vessels, such as HMS Pelorus, were predominantly 
square rigged, whereas the vast majority of depictions found to date in 
Aboriginal art appear to be fore-and-aft rigged. As suggested below, 
this may reflect the experience of Aboriginal artists, who were familiar 
with, and often worked on or travelled on fore-and-aft rigged ships, but 
seldom on larger square-riggers. 
In terms of the later adaptation to a steamship there are a few 
possibilities. These ships are possible candidates due to the limited 
number of single funnel, two masted ships navigating the north 
Australia waters. Twin masted steamships were utilised on the Overland 
Telegraph Line supply run to the Roper River depot in 1872. The SS 
Young Australian puts into South Goulbum Island in 1872 to wait out 
rough weather conditions and affect repairs after becoming waterlogged. 
From this time, Goulbum Island becomes known as a safe harbour with 
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'fi 
Figure 8: H.M.S. Pelorus at low water, 1840 (Owen Stanley, State Library of NSW). 
fresh water. An etching in the Northern Territory Times and Gazette in 
1899 illustrates the SS Cygnet cruising past the G o u l b u m Islands. 
One possibility is the S.S. WoUowra operat ing for the Adela ide 
Steamship Company on the Australian coast f rom 1894 to 1915.-*^ 
Alternatively, the Changsha and Taiyiian, built in 1886 in Scotland, 
together with two sister ships, operated for the China Navigat ion 
Company transporting Chinese migrants and labourers between China 
and Australia from 1886. In 1912 the Austral ian-Oriental Line purchased 
the Changsha and Taiyuan, as well as B u m s Philp 's Guthrie, to carry 
on the same trade, taking a route f rom Melbourne, Sydney, Brisbane, 
Queensland ports, Thursday Island, Darwin, the Philippines, to Hong 
Kong. They maintained this route until 1926, when they were replaced 
with new sh ips . " 
There are also other possibilit ies - the S.S. Airlie and Guthrie (Figure 
9) operated for Eastern and Australian Steamship Company f rom 1884, 
then Bums Philp f rom 1904, between Singapore and Australia, with 
stops at Darwin. Airlie was wi thdrawn and broken up in 1912, the 
Guthrie was sold to the Austral ian-Oriental Line (see above) , but only 
ran one trip before being sold on again and wrecked in 1914.-'* Likewise, 
the S.S. Coolgardie operated on the Western Austral ian goldf ie lds trade 
for Mcllwrai th M c E a c h a m as the Boswell C<75//e (1896-1899) then the 
Coolgardie {\^99-\9\2,). The ship then operated for other owners in the 
Pacific until broken up in 1922.^" 
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However you look at this series of paintings there is no simple answer 
to the question of identification. The significant chronological value 
though is that these larger twin masted sailing steamers were antiquated 
and on their way out of common use by the 1920s in Northern Territory 
waters. Considered in its wider archaeological context, however, it 
forms part of a wonderful story of shipping and Aboriginal re-use and 
re-touching of paintings of ships. 
Naval Vessels 
Painted immediately adjacent to the twin funnel steamer (depicted in 
Figure 4) is another vessel possibly associated with naval activities (see 
Figure 10). While not precise, the image seems to show what appears 
to be two single gun mounts or at least two projections forward and 
AIRLIE 
GUTHRIE 
Figure 9: S.S. Airlie and Giilhrie (Plowman 1981 Vol 1: 136). 
aft, a single funnel, two masts connected by lines (possibly a radio 
array), a raised bridge and flush deck, with vertical bow and stem entry 
lines. While some colonial gun-boats had guns incorporated into the 
main superstructure as shown here, they also had very little freeboard 
forward, and hence a very distinctive profile, not shared by this image. 
In all later naval vessels the guns were on stand-alone gun mounts or 
in separated turrets. One possible but not particularly good match is 
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with HMAS Gayiindah, one of two sister ship gunboats purchased 
by the Queensland colonial administration in 1884 and subsequently 
transferred to the Australian navy. Designed for coastal defence, the 
ship had a very low freeboard fore and aft, with a forward gun mounted 
within the main superstructure, and a rear gun in an open turret, together 
with lighter armaments. She had two masts and a single funnel, though 
at the time she was in Northern Territory waters in 1911 her forward 
gun had been removed, and from 1914 her bow had been built up to 
increase seaworthiness. 
Gayundah had an interesting role in northern Australian history. 
In 1911 the Gayundah was sent on a cruise to Broome, to show the 
presence of the new Royal Australian Navy in northern seas, and 
reinforce Australia's power to control and impose customs duties on 
the fishing, trepang {beche de mer) harvesting, and pearling activities of 
Indonesian ships. HMAS Gayundah anchored in Bowen Strait between 
the southern end of Croker Island and mainland Amhem Land for 3 
days from the 30 July to the 1 August 1911, an area frequented by 
local Indigenous traditional owners crossing the strait between Croker 
Island and the mainland. During this time there was a great deal of 
mobility by various traditional land owning groups between the Coburg 
Peninsula, Croker Island, and adjoining areas, including the nearby 
Wellington Range where the Djulirri rock art gallery is located, and it is 
highly likely that Traditional Owners came into contact with the HMAS 
Gayundah during this time. 
Considering other naval vessels roughly fitting the characteristics of 
the rock art example, River and Bay Class frigates of World War Two 
had fore and aft single guns and single funnels, and operated out of 
Darwin, but had only one mast. A closer fit to this painting could be the 
Bathurst Class minesweeper, of which over 50 were built after 1940 and 
many frequented Darwin and northern waters during WWII, but these 
vessels lacked a Hush deck. 
A more likely possibility than any of these is that the image is of 
HMAS Moresby, a survey vessel based often in Darwin (Figure 11). 
Moresby, built as a 24 Class Convoy Sloop HMS Silvio in 1918, was 
acquired as a survey vessel for the RAN in 1925 and carried out much 
survey work in northern Australia before being sold in 1947. The vessel 
was 276.5 ft long, and 1650 tons. The ship had a flush deck, like the 
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Figure 10: Rock painting from Djulirri, possibly a naval vessel from World War Two. 
painting, one deck of accommodation, raised bridge, single funnel, two 
masts and projections (crane spars and awning frames) forward and aft 
of the superstructure. She had a vertical bow and stem, and carried a 
variety of guns in different positions at different times. If the painting 
does in fact depict HMAS Moresby, it would suggest a close association 
in dating between the images making up the panel of several vessels 
and a bi-plane depicted at Djulirri — all could have been operating in 
the region in the 1930s. 
Figure 11: HMAS Moresby (Australian War Memorial P02305020 and 301056) 
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Luggers 
While some vessel types painted at Djulirri are represented by only an 
individual example, others are in abundance. Luggers are a case in point 
with many depictions at Djulirri, and other Wellington Range rock art 
sites, and hundreds of them operating in northern waters f rom the 1880s 
through into the 1970s (Figure 12). It is unlikely in these cases, unless 
some specific link can be made between a boat and an historical event 
depicted on the rock, that a positive match between the rock art and a 
single named lugger will be found. 
The appearance of lugger-style craft at Djulirri (Figure 13) is not 
surprising, as the pearling and supply luggers must have been the most 
common ship type along the Northern Territory coast during the late 
nineteenth and early twentieth centuries. Many Aboriginal people in 
the north had experience of the pearling industry. The pearling industry 
started in 1861 in Western Australia, based initially at Cossack, then 
at Broome from the 1880s. The shell beds of Darwin were discovered 
in 1884, and 100 boats travelled from Thursday Island in Torres Strait 
to test out the grounds, with disappointing results.^" Various reports in 
the Northern Territory Times and Gazette contain references to luggers 
Figure 12: 'Three men standing in pearling lugger on water, Palmerston [i.e. 
Darwin], ca. 1890' (Florenz Bleeser collection, National Library of Australia nla. 
pic-vn3797940). 
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being utilised as general purpose mar i t ime workhorses in northern 
Australian waters , supplying buf fa lo shooters, missions, and cus toms 
stations. 
Figure 13: Rock painting of a lugger from Djulirri. 
Pearling ' luggers ' were not strictly luggers at all (i.e. they did not 
have ' l u g ' sails), but were gaff-r igged ketches. Ketches are two-masted 
vessels, with the af t mast shorter than the mainmast forward. The gaf f 
rig was easy to operate and versatile. The generic term ' l ugge r ' was 
also applied to many other types of vessel engaged in the pearl ing 
industry. The early luggers were small vessels of 9-10 m long and 10-15 
tons, operat ing in conjunct ion with larger mother ships that were of ten 
schooners (also of ten gaff-r igged but with more complicated rigs and 2 
or 3 masts of equal height or the aft or central mast the higher). Luggers, 
however , increased in size over time, and by the mid 20th century many 
were over double the earlier tonnage and most were motorised. 
As O ' C o n n o r and Arrow^' argue for the Kimberley region, the 
depiction of luggers (and other types of ship) is not a case of an artist 
depict ing an unknown or unusual contact event: 
"Whi le the boats represented are European and therefore are 
categorised as 'contact ar t ' , it is unlikely they were perceived as 
' f o re ign ' by the Indigenous people painting them... the three European 
boats described here would have been a c o m m o n sight a long this coast 
f rom the early 1900s until as late as the 1950s".^-
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The luggers depicted at Djulirri would have been very famil iar to 
the Aboriginal artist/s and, as such, they were depict ing their own life 
rather than just comment ing on the strange activities of the ' o the r ' . 
R o b e r t s ' " work at nearby Mt Borradaile also reveals a dominance of 
sloops, cutters, ketches and schooners in rock art - all c o m m o n vessels 
in this area during the nineteenth and twentieth centuries and all used 
to supply a variety of industries such as buffa lo shoot ing camps , t imber 
milling, as well as Anglican and Catholic Missions - the n e w places 
Aboriginal people associated with and increasingly resided in. 
Discussion and Conclusion 
Our research emphasises that depict ions of ships in rock art have 
potential to deepen our understanding of the mari t ime history of 
this country, but f rom an Indigenous perspective. At Djulirri , and 
throughout the west and northwest of A m h e m Land, we have a 
detailed Aboriginal pictorial account of Austral ia 's mar i t ime history. 
Unravell ing this history is a mammoth task that will cont inue for 
many years. It requires expertise f rom a range of disciplines, including 
rock art. Indigenous archaeology, history, and more. It also requires a 
holistic approach to analysis incorporating descriptive analysis of the 
design features of individual paintings alongside of wider rock art and 
archaeological studies. A descriptive analysis alone does little to further 
our understanding of this important heritage. 
It is clear f rom our research that in northern Austral ia ships played 
a significant role in the lives of Aboriginal people in this area since at 
least the 17"' century. Artists have depicted this subject matter as part 
of ongoing artistic systems of representation but in far higher numbers 
than other contact period subject matter, such as guns, horses, and cattle. 
This can now be proven thanks to our wide-scale archaeological / rock 
art surveys of the area. So why depict so many ships? And what can 
these depictions teach us about the role of such watercraf t in Aboriginal 
life at the t ime? The examples presented in this paper help to answer 
these questions in their own way. They tell stories of vessels we l l -known 
across the northern coast of Australia and others that might only have 
been seen once. As well, they suggest artists were not only famil iar 
with their subject matter but also not afraid to use 'art ist ic l icence ' and 
new techniques for painting. The paint ings reflects the involvement o f 
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Indigenous communities in the new maritime industries and technologies 
that appear on their coastlines. They suggest watercraft became part of 
Aboriginal story-telling traditions but were not stagnant instead being 
updated and renewed with the coming of new watercraft into north 
Australian waters. While European artists aboard ships travelling the 
coast of Australia may have believed they were the observers, in fact, 
Aboriginal artists were engaging in similar behaviour. 
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h e s a m e t i m e . I n d i g e n o u s 
if d i s c o u r s e a b o u t E u r o p e a n 
wel l , s o m e o f w h i c h 
l u x ( 1 9 8 9 : 2 1 2 ) n o t e s 
n g d e p i c 1 M i c m a c r o c k a r t o f e l ada : 
Background 
W h i l e n d i v i d u a l c o n t a c t r o c k p a i n t i n 
w e r e n o t e d b y a n u m b e r o f e a r l y A u s t 
e t h n o g r a p h e r s , a n t h r o p o l o g i s t s , e x p l o n 
M o u n t f o r d 1 9 5 6 : 1 6 2 , 175 ) , it w a s n o t 
d e t a i l e d u m n e w s o f 
a n d p e t r o g l y p h s 
lian a r c h a e o l o g i s t s , 
a n d a r t i s t s ( e .g . 
itil t h e 1990s t h a t 
n t a c t r o c k a r t in 
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As shown by the many other petroglyphs of colonial settlements, 
wigwam villages, churches, altar-pieces, sailing ships, and 
other aspects of 18th- and 19th-century life, the Micmac were 
observers and, f rom their side of the issue, participants in the 
changing world. 
O u z m a n ( 2 0 0 3 : 2 5 3 ) c o n t i n u s 
I n d i g e n o u s ' r e v e r s e gaze ' thrc 
h a s t h e p o t e n t i a l t o i n f o r m u s 
e x p a n d i n g o u r u n d e r s t a n d i n ; 
; t h i s a r g u m e n t , s u g g e s t i n g t h a t t h e 
u g h r o c k a r t o f t h e c o n t a c t p e r i o d 
i b o u t a d i v e r s i t y o f i s sues i n c l u d i n g 
o f o u r s e l v e s . H e a r g u e s in r e l a t i o n 
t o B u s h m e n b e l i e f s a b o u t t h e r o c k a r t o f s o u t h e r n A f r i c a : 
These beliefs ... are one of the most powerful means of informing 
ourselves not only about Bushman society, but about non-
Bushmen. The irony is that the information flow is still very 
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much from ' them' to 'us' but the type of informat ion so gained is 
qualitatively different to the usual rock-art research because it tells 
us as much about who we are and, perhaps more to the point , who 
we are not, as it does about the rock-artists. The indigenous reverse 
gaze imagery is also unfettered and uncensored by the mental and 
iconographic construct ions of the colonists ( O u z m a n 2003:253). 
B o t h t h e C a n a d i a n a n d S o u t h A f r i c a n e x a m p l e s a r e a p p l i c a b l e 
t o I n d i g e n o u s A u s t r a l i a in t h a t t h e y c h a l l e n g e A u s t r a l i a n r o c k 
a r t r e s e a r c h e r s t o c o n s i d e r t h e i m p l i c a t i o n s o f t h e ' r e v e r s e g a z e ' 
f o r t h i s c o n t i n e n t , as well as t h e w a y s it a f f e c t s o u r r e a d i n g o f 
c o n t a c t h i s t o r i e s . 
O u r o w n r e s e a r c h a i m s to e x p a n d u p o n t h e s e i n t e r n a t i o n a l 
a p p r o a c h e s t h r o u g h t h e c o n s i d e r a t i o n o f A r n h e m L a n d ( a n d 
o t h e r r e g i o n s ' ) a r t w i t h i n i t s w i d e r a r t i s t i c , a r c h a e o l o g i c a l , 
h i s t o r i c a l a n d e t h n o g r a p h i c c o n t e x t . I n A u s t r a l i a , p e r h a p s m o r e 
t h a n a n y w h e r e e lse in t h e w o r l d , t h i s is all p o s s i b l e as I n d i g e n o u s 
p e o p l e o f t e n r e m a i n c o n n e c t e d t o t h e i r r o c k a r t h e r i t a g e a n d 
e l e m e n t s o f t h e c u l t u r a l o r h i s t o r i c a l i n f o r m a t i o n e m b e d d e d in 
t h i s h e r i t a g e . 
N e v e r b e f o r e h a s t h e r e b e e n a c o m p r e h e n s i v e s t u d y o f 
I n d i g e n o u s c o n t a c t r o c k a r t f r o m A u s t r a l i a . As m e n t i o n e d 
p r e v i o u s l y . Picturing Change w a s e s t a b l i s h e d t o a d d r e s s t h i s 
s h o r t c o m i n g in A u s t r a l i a n r o c k a r t r e s e a r c h . As L a y t o n ( 1 9 9 2 : 9 4 ) 
s u g g e s t s , ' T h e i m p a c t o f E u r o p e a n c o l o n i s a t i o n o n r o c k a r t , 
a n d all a s p e c t s o f i n d i g e n o u s c u l t u r e , e x t e n d s f a r b e y o n d t h e 
m e r e d e p i c t i o n o f i n t r o d u c e d sub jec t s ' . T h i s r e s e a r c h p r o j e c t 
t h u s g o e s b e y o n d p r e v i o u s a p p r o a c h e s t h a t o f t e n w e r e l i m i t e d 
t o i n t r o d u c e d s u b j e c t s , in o r d e r t o d e s c r i b e t h e c r e a t i o n o f 
s t a n d a r d m o t i f s a n d s c h e m a s , w h a t is a n d is n o t d e p i c t e d , a n d 
t h e p o s s i b i l i t y o f s y m b o l i c m e a n i n g . W i t h t h i s p r o j e c t w e a l s o 
a i m t o i l l u s t r a t e t h e w a y s in w h i c h c o n t a c t p e r i o d r o c k a r t is still 
s i g n i f i c a n t f o r I n d i g e n o u s A u s t r a l i a n s in t h e t w e n t y - f i r s t c e n t u r y 
a n d wil l d e t a i l c o n t e m p o r a r y s t o r i e s a b o u t t h e s e i m p o r t a n t 
p l a c e s , m a n y o f w h i c h a r e u n d e r t h r e a t f r o m c o n t e m p o r a r y 
i n d u s t r i a l d e v e l o p m e n t a n d n a t u r a l e r o s i o n . 
The Study Area 
D u r i n g 2 0 0 8 a n d 2 0 0 9 , fieldwork w a s u n d e r t a k e n i n 
n o r t h w e s t e r n A r n h e m L a n d o r , m o r e s p e c i f i c a l l y , in t h e 
W e l l i n g t o n R a n g e , t o d o c u m e n t r o c k a r t . B o r d e r e d b y t h e 
A r a f u r a Sea t o t h e n o r t h . K i n g River t o t h e ea s t a n d t h e C o b u r g 
P e n i n s u l a t o t h e n o r t h w e s t , t h i s r e g i o n is r i c h in I n d i g e n o u s 
c u l t u r e a n d a s s o c i a t e d c u l t u r a l r e m a i n s . At t h e r e q u e s t o f t h e 
A b o r i g i n a l t r a d i t i o n a l o w n e r s n o m o r e s p e c i f i c s i t e l o c a t i o n s 
a r e r e v e a l e d in t h i s p a p e r . T h e w e s t a n d n o r t h w e s t A r n h e m 
r e g i o n is d o m i n a t e d b y t h e A r n h e m L a n d P l a t e a u w i t h m u c h 
o f t h e s u r r o u n d i n g e n v i r o n m e n t a l c o n t e x t i n f i u e n c e d b y 
t h i s m a j o r g e o l o g i c a l a n d g e o m o r p h o l o g i c a l f e a t u r e . T h e 
r e g i o n h a s a d i v e r s i t y o f e n v i r o n m e n t a l z o n e s i n c l u d i n g 
c o a s t a l a n d e s t u a r i n e a r e a s , a l l u v i a l f l o o d p l a i n s , m a j o r r i v e r 
s y s t e m s , d i s s e c t e d s a n d y p l a i n s , s t e e p f o o t h i l l s a n d r i d g e s , a n d 
t h e p l a t e a u a r e a i tse l f . T h e l a n d s c a p e h a s b e e n a f f e c t e d b y 
s i g n i f i c a n t e n v i r o n m e n t a l c h a n g e s i n c e t h e P l e i s t o c e n e s e a -
level r i s e a n d s u b s e q u e n t e v o l u t i o n o f t h e m a j o r t i d a l r i v e r 
s y s t e m s . G e o l o g i c a l l y t h e a r e a is d o m i n a t e d b y t h e K o m b o l g i e 
s a n d s t o n e s u b g r o u p s o f w h i c h t h e M a m m a d e w e r r e S a n d s t o n e 
o f t h e W e l l i n g t o n R a n g e is o n e . T h e g e o l o g y o f t h e r e g i o n in 
t u r n g i v e s r i s e t o t h e d e v e l o p m e n t a n d l o c a t i o n o f s p e c i f i c 
m i c r o - e n v i r o n m e n t s s u c h a s m o n s o o n v i n e f o r e s t s , s e d g e , g r a s s 
a n d p a p e r b a r k s w a m p s a n d f r e s h w a t e r s p r i n g s . 
T h e W e l l i n g t o n R a n g e is o n e o f t h e n o r t h e r n - m o s t r a n g e s in 
A u s t r a l i a a n d c o v e r s a n a r e a o f h u n d r e d s o f s q u a r e k i l o m e t r e s . 
T h e e x t e n t o f t h e r o c k a r t is u n k n o w n as n o s y s t e m a t i c s u r v e y s 
o f t h e w h o l e r a n g e h a v e t a k e n p l a c e . S o m e r e s e a r c h e r s , s u c h as 
G e o r g e C h a l o u p k a a n d D a r y l G u s c , h a v e d o c u m e n t e d s i tes a s p a r t 
o f t h e i r r e s e a r c h o r e m p l o y m e n t a s a r c h a e o l o g i c a l c o n s u l t a n t s . 
C h a l o u p k a ( 1 9 9 3 ) , in p a r t i c u l a r , i n c l u d e d s i tes r e c o r d e d in t h e 
W e l l i n g t o n R a n g e in h i s s ty l i s t i c c h r o n o l o g y o f w e s t e r n A r n h e m 
L a n d r o c k a r t . 
T h e W e l l i n g t o n R a n g e c o v e r s a l a r g e a r e a a n d p a r t s o f t h e 
r a n g e a r e ' o w n e d ' b y d i f f e r e n t I n d i g e n o u s c u l t u r a l g r o u p s . T h e 
a r e a o f i n t e r e s t f o r t h i s fieldwork b e l o n g s t o M a u n g - s p e a k e r s 
w i t h R o n a l d L a m i l a m i a s s e n i o r t r a d i t i o n a l o w n e r . R o n a l d 
L a m i l a m i ' s f a t h e r . R e v e r e n d L a z a r u s L a m i l a m i , w a s a f a m o u s 
A r n h e m L a n d figure a n d d e s c r i b e d m a n y o f h i s e x p e r i e n c e s , 
i n c l u d i n g h i s r e l a t i o n s h i p t o r o c k a r t s i t e s in t h e W e l l i n g t o n 
R a n g e , in h i s b o o k Lamilami Speaks ( 1 9 7 4 ) : 
The people of South G o u l b u r n Island, Waruwi , a n d the people 
of N o r t h G o u l b u r n Island. Waira, are the people we call 
Malalgorgoidj - Malalgoidj means island, a n d Mala lgorgoidj 
means people of the island. They are M a u n g and I a m Maung , 
but I come f r o m the main land . 1 come f r o m the main land on the 
west side of G o u l b u r n Island. I was b o r n in Ngudig in terr i tory -
that is part of Manganiowal , and so I a m really Manganowal like 
my father 's people (Lamilami 1974:7). 
Methodology 
F o r o u r Picturing Change r e s e a r c h w e u n d e r t o o k a n e x t e n s i v e 
s u r v e y o f a n i s o l a t e d p a r t o f t h e W e l l i n g t o n R a n g e . T h i s 
w a s d o n e in c o l l a b o r a t i o n w i t h D a r y l G u s e ' s P h D r e s e a r c h 
w h i c h i n v e s t i g a t e s c h a n g e s t h a t h a v e o c c u r r e d i n I n d i g e n o u s 
o c c u p a t i o n o f n o r t h w e s t e r n A r n h e m L a n d in r e l a t i o n t o 
c o n t a c t w i t h t h e m y t h o l o g i c a l B a i j i n i , t h e M a c a s s a n s , a n d 
E u r o p e a n s . T h i s p a r t o f A r n h e m L a n d is w e l l - k n o w n f o r 
i t s M a c a s s a n h e r i t a g e a n d e x t e n s i v e r e s e a r c h ( i n c l u d i n g 
e x c a v a t i o n ) t h a t w a s o r i g i n a l l y u n d e r t a k e n b y C a m p b e l l 
M a c k n i g h t ( 1 9 6 9 , 1 9 8 6 ) ; r o c k a r t w a s n o t a f o c u s o f 
h i s r e s e a r c h . 
D u r i n g o u r s u r v e y o v e r 150 r o c k a r t s i t e s w e r e r e c o r d e d u s i n g 
r a p i d s i te r e c o r d i n g t e c h n i q u e s . R a p i d s i t e r e c o r d i n g i n v o l v e s 
l o c a t i n g r o c k a r t s i t e s v i a s t a n d a r d f o o t s u r v e y s , c o m p l e t i n g 
a r a p i d s i te r e c o r d i n g f o r m ( w h i c h i n c o r p o r a t e s s t a n d a r d 
a r c h a e o l o g i c a l s i te r e c o r d i n g d e t a i l s s u c h as G P S c o o r d i n a t e s a n d 
s i te d e s c r i p t i o n a s wel l as m o r e d e t a i l e d s e c t i o n s f o r a r t l i s t i n g 
s ty les , t e c h n i q u e s a n d o t h e r i n f o r m a t i o n ) , a n d p h o t o g r a p h i n g 
t h e s i te a n d key r o c k a r t i m a g e s w i t h i n t h e s i te . T h r e e r o c k a r t 
c o m p l e x e 'S w e r e t h e n s e l e c t e d 3S e s s e s t u d i e s f o r Picturing Chcingc. 
T h e s e s i te c o m p l e x e s a r e M a l a r r a k , D j u l i r r i a n d B a l d R o c k . E a c h 
c o m p l e x c o n s i s t s o f m u l t i p l e r o c k s h e l t e r s e a c h in t u r n h o u s i n g 
a n e x t r a o r d i n a r y n u m b e r o f r o c k p a i n t i n g s . R o c k s h e l t e r s 
w i t h h u n d r e d s o f r o c k p a i n t i n g s a r e n o t u n u s u a l in w e s t e r n 
a n d n o r t h w e s t e r n A r n h e m L a n d b u t t h e c o m p l e x e s w e c h o s e 
c o n t a i n a g r e a t d i v e r s i t y o f r o c k p a i n t i n g s ty l e s a n d t i m e p e r i o d s . 
T h e s e s i t e c o m p l e x e s w e r e s e l e c t e d a s c a s e s t u d i e s f o r Picturing 
Change b e c a u s e t h e y a l s o i n c l u d e d i m p o r t a n t d e p i c t i o n s o f 
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Figure 1 Djulirri main shelter, showing location of key rock art panels. 
Figure 2 Panel featuring a painted prau underneath a beeswax 'snake' 
at Djulirri (Photograph: Sally K. May). 
con tac t be tween I n d i g e n o u s Austral ians a n d g r o u p s f r o m 
outs ide Australia. 
Ma la r rak , Djul i r r i and Bald Rock were recorded in detail 
d u r i n g the 2008 and 2009 field seasons. Malar rak includes four 
separate rockshelters while at Djulirr i the complex was so large 
that t ime pe rmi t t ed the record ing of only three large ad jo in ing 
rockshelters (rock faces, ceilings, and associated rocky ou tc rops) 
o u t of 55 in close proximi ty (see Ta^on et al. in press) and dozens 
m o r e sites nearby. Finally, at Bald Rock a single large rockshelter 
was d o c u m e n t e d . At each of these shel ters a full de ta i led 
Figure 3 Digital manipulation of Figure 2 highlighting the painted prau 
underneath the beeswax 'snake' that was dated (see text) (Photograph: 
Sally K. May). 
inventory was m a d e of the a r tworks ( inc lud ing descr ip t ions , 
scaled a n d unsealed p h o t o g r a p h s a n d m e a s u r e m e n t s for each 
figure). Associated archaeological ev idence was recorded a n d 
excavations were under t aken in two of these shelters (Malar rak 
and Bald Rock). The rock art data were then pu t in to a da tabase 
for analysis. At Djulirri and Bald Rock samples were taken f r o m 
beeswax ar t cover ing contac t rock pa in t ings a n d s u b m i t t e d 
for r ad ioca rbon da t ing . The samples were chosen to p rov ide 
m i n i m u m a n d / o r m a x i m u m ages for s o m e of the key contac t 
rock pa in t ings at the site. This fieldwork was u n d e r t a k e n in 
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Figure 4 One of the painted sail ing \ 
Sally K. May}, 
> at Djulirri (Photograph: Figure 6 X-ray emu painted at Djul irr i and possibly the most recent 
paint ing at the site (Photograph: Sally K, May). 
Figure 5 Human f igure depicted w i th boxing tape or gloves, Djul irr i 
(Photograph: Sally K. May). 
c o l l a b o r a t i o n wi th R o n a l d L a m i l a m i a n d his family. T h e y 
a c c o m p a n i e d us to e a c h o f the sites a n d a l lowed us to r e c o r d 
e t h n o g r a p h i c i n f o r m a t i o n relat ing to t h e r e g i o n , t h e indiv idual 
sites, a n d where poss ib le , individual m o t i f s . 
Results 
Djulirri 
Djul irr i is the Indigenous n a m e for a series o f rockshel ters in the 
Wel l ington Range. T h e shelters ad jo in each o t h e r a n d o v e r l o o k a 
valley a n d a long n e t w o r k o f o t h e r m a r k e d rockshe l ters o n the 
o t h e r side o f this valley ( these shelters were d o c u m e n t e d us ing 
rapid site recording t e c h n i q u e s in 2 0 0 9 ) . F o r o u r case study, 5 5 m 
o f rockshel ter surface plus the cei l ing o f the rockshel ters a n d the 
assoc iated rocks were recorded in detail (F igure 1). W h i l e t h e exact 
n u m b e r is not yet k n o w n , there are at least 2 0 layers o f p a i n t i n g 
in sec t ions o f the rockshel ter surface . W e d o c u m e n t e d over 1 1 0 0 
individual r o c k paint ings , plus 4 6 b e e s w a x figures, 17 stenci ls a n d 
1 print d u r i n g the 2 0 0 8 field season in the area de f ined in F igure 1. 
Important ly , for this s tudy we d o c u m e n t e d rock p a i n t i n g ' s c e n e s ' 
as individual mot i fs . For e x a m p l e , three h u m a n figures s tanding 
o n b o a r d a ship were recorded as o n e m o t i f for this research. T h i s 
is c o n t r a r y to s o m e s tandard E u r o p e a n p r a c t i c e s o f r o c k art 
r e c o r d i n g b u t was necessary in o r d e r to c o m p l e t e the fieldwork 
in a reasonable t i m e f rame . D u e to o u r recording m e t h o d s , future 
researchers will still be able to d r a w o u t this level o f i n f o r m a t i o n 
f r o m o u r database for their o w n research i f needed. 
Just as a r c h a e o l o g i s t s d o c u m e n t all a r t e f a c t s r e c o v e r e d 
d u r i n g a n e x c a v a t i o n we felt it a p p r o p r i a t e to record all r o c k art 
at a site despi te o u r f o c u s b e i n g c o n t a c t ar t . T h i s a l lowed us t o 
ana lyse c o n t a c t art w i t h i n its full r o c k art c o n t e x t (e .g . T a b l e 1). 
It is i m p o r t a n t to re i terate at this p o i n t that t h o u s a n d s o f o t h e r 
r o c k p a i n t i n g s a n d b e e s w a x figures s u r r o u n d the r o c k s h e l t e r s 
we r e c o r d e d in deta i l . D j u l i r r i , as a c o m p l e x o f sites, h a s an 
e x t r a o r d i n a r y n u m b e r o f p a i n t e d she l ters a n d f u r t h e r re.search 
is n e c e s s a r y to d o c u m e n t these sites in deta i l . 
At D j u l i r r i , i n t r o d u c e d s u b j e c t m a t t e r b e g i n s b e f o r e t h e 
p e r i o d A D 1 6 2 4 - 1 6 7 4 wi th the d e p i c t i o n o f a ye l low p a i n t e d 
M a c a s s a n p r a u ( S S A M S A N U - 6 8 1 3 ) . T h i s is t h e o ldest d a t e yet 
for c o n t a c t art in Austra l ia . T h i s p r a u ( F i g u r e s 2 - 3 ) is p a i n t e d 
b e n e a t h a b e e s w a x ' s n a k e ' that we were a b l e to s a m p l e a n d f o r 
w h i c h we o b t a i n e d a r a d i o c a r b o n date , h e n c e , p r o v i d i n g us wi th 
a m i n i m u m age. M a n y h u n d r e d s o f p a i n t i n g s were p r o d u c e d at 
D j u l i r r i a f ter this date . T h i s in i tsel f is an i m p o r t a n t finding o f 
this research - art was b e i n g p r o d u c e d in a b u n d a n c e t h r o u g h o u t 
the c o n t a c t p e r i o d , finishing a p p r o x i m a t e l y 5 0 years a g o . W h i l e 
i n t r o d u c e d s u b j e c t m a t t e r is easy to in terpre t at D j u l i r r i , c o n t a c t 
p a i n t i n g s d e p i c t i n g m o r e t r a d i t i o n a l s u b j e c t m a t t e r c a n o n l y b e 
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identif ied th rough their rock ar t context (i.e. paint ings of x-ray 
kangaroos over the top of a painted European saihng ship) . 
O t h e r con tac t rock pa in t ings at Dju l i r r i inc lude 28 
in t roduced watercraft (e.g. Figures 2-4), a bicycle, a four-wheeled 
horse d r a w n buggy (wi thou t any horses) , fighters apparent ly 
wearing boxing gloves or tape (Figure 5), letters f r o m the English 
Alphabet , Ngalyod ( the Rainbow Serpent ) , and kangaroos and 
e m u s depicted in x-ray fo rm (Table 2). It has been de te rmined 
that the most recent pa in t ing at Djulirr i is probably a depict ion 
of an emu with white solid background and red single-Hne infill, 
a paint ing with b rushwork similarities to the work of a recently 
deceased Ind igenous artist now k n o w n as W a m u d N a m o k 
(Figure 6) ( seea lso Brody 1984; West 1995). 
Malarrak 
Malarrak is a site complex approximate ly 10km f rom Djulirr i 
and is the most accessible of any of the sites we d o c u m e n t e d . 
Four rockshelters wi th in this complex were recorded in detail 
du r ing our 2008 field season. These were not ad jo in ing shelters 
(as for many of the sites at Djulirr i) but were all wi th in a 1km 
radius. The largest of the Malarrak rock shelters conta ins 232 
paintings, 8 stencils, and 17 identified layers of rock art (Figures 
Table 1 Overview of subject matter depicted at Bald Rock and Malarrak. It highlights the percentage of paintings, stencils and engravings (writing} 
that depict introduced subject matter. Beeswax motifs have been excluded. 
Artefact 3 0.52 2 0.54 
Bird 1 10 1.73 10 2.72 
Composite Being ' 0 0 2 0.54 
Fish 27 4.67 53 14.40 
Other Marine 4 0.69 3 0.82 
Geometric 64 11.07 89 24.18 
Human 233 40.31 121 32.88 
Land Mammal 28 4.84 17 ' 4.62 
Plant 0 0 2 1 0.54 
Reptile ' 18 3.11 23 6.25 
Unknown 182 31.49 7 
— 1 
I 1.90 
Introduced Subject Matter ^ 9 1.56 38 
1 
1 10.33 
Total 578 100.00 367 
— 1 
100.00 
Table 2 Summary of introduced subject matter depicted at Bald Rock, Malarrak and Djulirri. Note that the numbers for Djulirri may increase in the 
future as further technical analysis of photographs takes place. 
I n U o d u c e d S u b i a c t M a t t e r Bald R o c k 
J W R 1 4 2 ) 
Malarrak 
( W R 0 1 1 , W R 0 1 2 , 
W R 0 1 3 , W R 0 1 4 ) 
Djul i r r i 
Aeroplane 2 0 1 
Bicycle 0 0 1 
Boiler (unconf irmed) 
1 
0 1 0 
1 Building ' 0 1 0 
Can 
1 
0 0 1 
Coffee Mug 
1 
0 1 0 
European Boat 1 1 19 27 
Gun 0 1 3 3 
Four-Wheeled Horse-Drawn Buggy 
1 
1 0 0 1 
Funnel (unconf irmed) 0 1 1 0 
Horned Animal 0 1 6 2 
Knife - Macassan Origin 0 1 0 
Knife - Unknown Origin 2 0 0 
Macassan Prau 0 1 2 
Human (contact pose and/or moustache) r 0 1 1 
Human (with introduced accessories such as a hat) 0 
1 
0 14 
Row Boat w i th Harpoon 0 0 3 
Smoking Pipe 0 2 0 
1 Tobacco Pouch t 0 1 1 0 
Tobacco Tin 3 0 0 
Unidenti f ied 0 0 1 
Wri t ing (English letters or numbers) 2 0 4 
Total 10 38 61 
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Figure 7 Aerial photograph of the Malarrak complex (Photograph; 
Daryl Guse). 
Figure 8 The main shelter at Malarrak (Photograph: Paul S.C. Tagon), 
7 - 8 ) . T h e oldest surviving paintings appear to be a scries o f 
h u m a n female figures painted in red and white (Figure 9) as well 
as a goanna and fork-tai l catfish (Ariiis leptaspis] with finely-
painted infill. T h e most recent paintings are a series o f large red, 
white, yellow and red barramundi {Lates calcarifer). T h e largest 
shelter within the Malarrak complex is also h o m e to paintings 
o f introduced subject matter. These include a metal knife with 
sheath, a coffee mug. and a prau (Table 2 ) . 
The three remaining recorded shelters at Malarrak contain (a) 33 
paintings, (b) 57 paintings and 1 beeswax figure and, (c) 33 paintings 
and 6 stencils. Natural deterioration and damage from feral animals 
has caused significant damage to two o f these four shelters. Contact 
rock art is found at each shelter and includes sailing vessels, a house-
like structure, introduced animals (goats) and guns. 
Bald Rock 
T h e last o f our three case studies is generally known as 'Bald Rock ' 
(Figure 10). The Indigenous name for the larger area is Maliwawa. As 
with Djulirri and Malarrak, Bald Rock is a complex o f rockshelters 
each with abundant rock paintings. We decided to record one o f the 
largest rockshelters in the area, and also the one with evidence from 
the contact period. This site was recorded during our 2 0 0 9 field 
season and is c .8 .5km from Malarrak. This main shelter at Bald 
Rock contains 5 4 5 paintings, 7 4 beeswax figures ( some o f which 
were single pellets o f beeswax) and 31 stencils. 
Figure 9 One of a series of human female figures painted in red and 
white and thought to be the oldest paintings at Malarrak (Photograph-
Sally K. May). 
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Figure 10 The m, Bald Rock (Photograph: Sally K. May). 
Bald Rock contains 5 stencils, 3 paintings, I engraving and 
1 drawing featuring introduced subject matter. This includes 
two English words - one o f these words is drawn with charcoal 
and is in cursive handwrit ing. The other is scratched into the 
surface o f the shelter and spells what we suspect is a person's 
name, Noreman. Three circular stencils, the same size as a typical 
tobacco tin used widely in Australia throughout the early 1900s, 
are found at this shelter along with two stencils of large knives. 
There is one painted boat {an ocean cruiser), one aeroplane 
(Figure 11) and a possible bi-plai 
(Table 2). 
Discussion 
: (as also depicted at Djul irr i) 
There are m 
presented here. The fi: 
from the very earliest 
more traditional rock; 
thanks to detailed reo 
o f a chronology based 
most recent paintings 
Arnhem Land subjects 
contact' styles. It is as 
itriguing facts that emerge from the data 
'St is that, while contact rock art appears 
contact encounters, it does not replace 
irt styles and subject matter. We know this 
j rd ing o f the sites and the establishment 
on superimposit ion of motifs. In fact, the 
at all of the sites recorded depict classic 
such as fish, macropods and emus in 'pre-
though the local artists were noting and 
comment ing upon the introduced aspects of the visiting cultures 
and then simply returning to their more usual artistic activities. 
We can confidently say that rock art continued to play a cultural 
and educational role in these societies long after first contact 
with non-Indigenous groups. 
O n e o f the most interesting aspects o f the contact imagery 
painted at these sites is how the artists used traditional artistic 
protocols for these new subjects. For example, the artists have 
repeatedly depicted sailing vessels with full sails, anchors 
deployed and rudders. Sometimes, crew, cargo and other objects 
are illustrated. Artists are choosing to highlight the key features o f 
the vessels, just as they highlight the key features when they paint 
a macropod with internal organs visible (x-ray), even though we 
would never actually see ships at anchor and in full sail at the 
same time, or be able to see the rudder and keel below the surface 
o f the water. This is important evidence for the continuation of 
design conventions across t ime and subject matter. 
From the 157 rock art sites documented du r i ng our 
2008 and 2009 field seasons, on ly a small number contained 
f: 
A. r*. 
. t ^ ^ 
•i. . 
rrr 
% 
> 
Figure 11 An aeroplane painted at Bald Rock (Photograph: Sally K. May). 
Figure 12 General distribution of all archaeological sites documentei 
in 2008 and 2009 field seasons. It highlights the major and mine 
contact rock art sites within the study area. Locations have beei 
deliberately generalised to protect the location of the sites. 
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Tient then our research suggests 
his t ime. For example, dur ing 
ntensification o f occupation at 
; discussed in this paper and a 
1 m. 
general trend o f l imi t ing occupation and the pail 
art throughout the rest o f this part o f the Welli 
However, one problem with this argument is that 
has demonstrated that much contact art is 'undete 
it is shown in relation 
the contact period. In 
will be needed before 
particular complexes 
is known . 
To expand upon tl 
wider archaeological 
2009, 273 Indigenou: 
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iting o f rock 
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our research 
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387 Number 70, Ju 3 2010 australian ARCHAEOLOGY 35 
ng History: Indige s Obsen nd Depictic 1 Northwestern Arnhem Land 
O u r wider research in the Wellington Range and the associated 
coastal region also shows a signilicant reorganisat ion of local 
residential mobi l i ty strategies over the last 250 years which can 
be compared against a backdrop of 31,000 years of occupa t ion . 
Th i s residential mobi l i ty is reflected in the occupa t ion of 
rockshelters as well as the d is t r ibut ion of pre- and pos t -contac t 
rock art . We would argue that a significant shift occurred to take 
advantage of the new e c o n o m y and res t ruc tured Ind igenous 
land-use in a way that also s t r eng thened t radi t ional pract ices 
bu t created new social capital. For instance, par t ic ipat ion in the 
t r epang indus t ry required a m a j o r shift of t ime c o m m i t m e n t s 
and labour d is t r ibut ion by Ind igenous com m un i t i e s that would 
have normal ly concent ra ted o n o ther t radi t ional under takings . 
T h e wider archaeological context always reveals a m a j o r 
depa r tu re f r o m the occupat ion of m a n y sites to occupa t ion of 
just a few strategic sites in the Well ington Range. With in a shor t 
per iod of t ime, probably d u r i n g the late AD 1600s (as evidenced 
by the p lacement of a beeswax figure da t ing f rom AD162+-1674 
over a pa in t ing of a p rau at Djul i r r i ) , Ind igenous g roups had 
significantly changed their residential mobi l i ty pa t te rns . We 
argue that the con t r ac t ion of residential mobi l i ty p robab ly 
occurs for several reasons including: 
Tt n t ro l : i to Macassan .f fully 
movemen t . 
• To be situated at locat ions best suited for meet ing with o the r 
Aboriginal g roups to facilitate t rade and exchange and o the r 
t radi t ional c o m m i t m e n t s . 
• To control the flow of i tems in to the t radi t ional economy. 
To in t roduce new technologies a n d mater ials (such as glass, 
metal etc) to improve the ability to extract more resources f r o m 
local e n v i r o n m e n t s which, in t u r n , sustain longer per iods of 
occupat ion and larger g roups at these nodes . 
The changes probably took place very rapidly in response 
to contact and result ing par t ic ipat ion in the t repang i n d u s t r y 
Indigenous life after Macassan contact would have begun with 
a per iod of instability as Indigenous c o m m u n i t i e s reorganised 
themselves a n d thei r wor ldview to take in to accoun t the 
new o p p o r t u n i t i e s and s i tuat ions presented to them. O u t of 
this a modi f i ed social and economic o rde r would have been 
developed incorpora t ing the new social capital being generated 
f r o m par t ic ipa t ion in the Macassan t r epang industry , t hus 
s t reng then ing t radi t ional lifeways and pract ices ra ther than 
d iminish ing them. Indigenous control of access and negot ia t ion 
in the t repang indust ry was probably a un ique c i rcumstance in 
recent Australian h i s to ry 
The archaeological evidence suggests that the technologies 
and cus toms that were sought after and acquired f r o m Macassans 
were those that would benefit and s t rengthen t radi t ional cus toms 
and practices. In more recent t imes a s imilar approach can be 
seen in the development of hybrid economies where Ind igenous 
c o m m u n i t i e s have e m b r a c e d m o d e s of pa r t i c ipa t ion , for 
example . Indigenous ranger p r o g r a m m e s , as a way of being able 
to main ta in and s t rengthen t radi t ional cus toms and practices. 
The complexes of rock art recorded for this research highlight 
key locat ions for this new m o v e m e n t across the landscape . 
This includes places located between the sites of contac t wi th 
Macassans, miss ionar ies and others . Paddy Cahill 's s ta t ion at 
Oenpel l i (later the C M S Anglican Mission) , the G o u l b u r n Island 
Methodis t miss ion, a n d Macassan t r epang process ing sites are 
just s o m e of the places that were of concern to local peop le -
sites to which they o f t en jou rneyed for visits, to t r ade or just 
to observe. For example , Esther M a n a k g u recalls that as a child 
(in the 1920s) her fa ther hea rd a b o u t a se t t l ement at Oenpe l l i 
and jou rneyed there himself to 'see what was go ing on'. He later 
re tu rned to collect his family and take t h e m to the se t t lement to 
•see for themselves ' (May 2008). This issue of shi f t ing m o v e m e n t 
in the contac t per iod is an excit ing area of o n g o i n g research 
that l inks rock ar t with archaeological excavat ion a n d local 
Ind igenous histories. 
Conclusions 
O n e of the key a ims for Picturing Change is to explore the na tu re 
of contact t h rough rock art . W h a t then do the Mala r rak , Djul i r r i 
and Bald Rock art complexes tell us abou t the contac t pe r iod 
in no r thwes te rn A r n h e m Land? Research to da t e emphas i se s 
three key points . The first is that t rad i t iona l p ro toco ls for rock 
art con t inued long af ter first con tac t . Th i s in itself at tests to 
the s t rength of these cu l tura l t r ad i t ions . T h e second po in t 
is that w h e n c o m p a r e d to the o ther areas of interest for o u r 
s tudy (Wollemi Nat ional Park, the Pi lbara region, a n d Cen t ra l 
Australia) there is a par t icular ly large concen t r a t i on of con tac t 
rock paint ings depic t ing in t roduced subject ma t t e r in this region. 
Yet m u c h of the contact art at the three complexes d o c u m e n t e d 
in the Well ington Range is pa in ted in ' p re -con tac t ' styles a n d 
depicts t radi t ional subject matter . 
Finally, by d o c u m e n t i n g these sites we can start to u n d e r s t a n d 
the shi f t ing m o v e m e n t s of people t h r o u g h the l andscape as a 
result of con tac t . We have just scra tched the sur face of the 
i n fo rma t ion that contac t rock art can tell us a b o u t these pe r iods 
of t ime. In 2008 senior t rad i t iona l o w n e r Ronald Lami lami 
descr ibed to us that these rock art sites were like his people 's 
h is tory books . His generosi ty in sha r ing these b o o k s wi th us 
will he lp wider Australia u n d e r s t a n d this shared h i s to ry and 
give greater voice to Ind igenous pe rcep t ions of this i m p o r t a n t 
t ime per iod. 
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Abstract 
In 2008, we began t w o related research projects that focus on 
recent Austral ian rock art, made after the arrival of Asians and 
Europeans, in part of northwest Arnhem Land's Wel l ington 
Range. This area has extensive and diverse rock art, including 
many examples of paint ings that reflect contact between 
local Abor ig inal people and visitors to their shores. At some 
sites f igures made of beeswax are found superimposed under 
and over paint ings, thus provid ing a means of obtain ing 
m i n i m u m and m a x i m u m ages for p igment art. We report 
on the results of an initial radiocarbon beeswax dat ing 
programme at the Djulirr i site complex. Results include the 
earliest age for a depict ion of a Southeast Asian watercraft in 
Austral ian rock art, which is also Australia's earliest contact 
period rock art depict ion discovered so far. Based on the 
probabi l i ty d is t r ibut ion of the calibrated ages, it is 99.7% 
probable this image dates to before AD 1664 and likely 
is much older, The significance of this result is discussed 
in relation to early contact history, as revealed by historic 
documents and archaeological excavation. Other important 
results suggest a close encounter between local Abor ig inal 
people and Europeans occurred in the 1700s, before British 
explorat ion and sett lement in the Arnhem Land region. 
Introduction 
Arnhem Land is renowned for its extensive painted rockshelters, 
including some which are home to the most recent rock art of 
northern Australia (Chaloupka 1993; Chippindale and Ta(;on 
1998; Lewis 1988; Ta(;on 1989). The Wellington Range study 
area (Figure 1), south of South Gouiburn Island, is a particularly 
significant place for rock art in Arnhem Land, with many 
recent sites, unique contact period imagery and highly variable 
subject matter (May et al. 2010). As the northernmost outlier 
of the Kombolgie Sandstone that forms the famous Arnhem 
Land Plateau, there are many shelters with contact subject 
matter associated with Macassans and Europeans visiting the 
Arnhem coast. 
Since mid-2008, over 200 art sites in the centre of the 
Wellington Range have been documented as part of two ARC-
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Figure 1 Map of western Arnhem Land with the Wellington Range 
study area and the location of Djulirri indicated, 
funded projects. The first, Picturing Change, focuses on rock art 
produced during the 'contact' period (i.e. the period in which 
Aboriginal Australians began contact with visitors to their lands). 
While Picturing Change involves fieldwork in four key regions 
(Wollemi National Park, the Pilbara of Western Australia, central 
Australia, and western/northwestern Arnhem Land), this paper 
focuses on attempts to date contact imagery from Arnhem Land 
only and the significance of these findings to this Australia-wide 
initiative. The second project, Baijini, Macassans, Balanda, and 
Bininj: Defining the Indigenous Past of Arnhem Land through 
Culture Contact, is more focused on the Wellington Range and 
nearby coast. Besides rock art study, this project includes new 
excavations of rockshelters and Macassan stone lines. The dating 
of contact rock art imagery is central to both projects. 
Djulirri is the largest art site documented in the Wellington 
Range. It forms part of the Maung language groups traditional 
territory and is located at the western side of senior traditional 
owner Ronald Lamilami's clan estate. Djulirri is considered one 
extremely large site by Aboriginal traditional owners. Each panel 
is less than 25m from its neighbour, close enough to be considered 
part of the same site from an archaeological point of view. 
Photographer Axel Poignant was taken to the site by Lamilami's 
father. Lazurus, in 1952 (Lamilami 1974; Poignant 1995). 
During this visit, most likely the first by any non-Indigenous 
person. Poignant photographed key rock paintings shown to 
him by Lazurus and was told of their significance. In the 1970s, 
George Chaloupka (1993) photographed and described parts 
of Djulirri's main panels but further research did not take place 
until 2008 when an intensive recording programme of the entire 
site commenced (see May et al. 2010; Ta^on et al. 2010). Across 
a 55m length of dissected sandstone, Djulirri's main gallery was 
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Figure 2 Ronald Lamilami and Paul Tagon collecting Djulirri beeswax 
samples superimposed on top of the tall ship, September 2008 
(Photograph: Sally K. May). A third beeswax pellet located underneath 
the ship was collected f rom higher up the panel in 2009. 
f o u n d t o c o n t a i n m o r e t h a n 1100 pa in t ing .s , 17 s t enc i l s , o n e p r i n t , 
a n d 4 6 figures m a d e f r o m n a t i v e b e e s w a x in t h r e e a d j a c e n t wa l l / 
ce i l ing a r e a s ( M a y et ii/. 2 0 1 0 ) . T h e r e a r e a f u r t h e r 52 p a n e l s w i t h 
at leas t a n o t h e r 2 0 0 0 e x a m p l e s o f r o c k a r t , m a k i n g it t h e l a rges t 
k n o w n p i g m e n t s i te yet d o c u m e n t e d in A u s t r a l i a . T h e s i te is 
a r r a n g e d in a h o r s e s h o e - l i k e s h a p e m e a s u r i n g c . l S O m b y 1 2 0 m , 
o r i e n t e d r o u g h l y n o r t h w e s t - s o u t h e a s t , w i t h a c l u s t e r o f o t h e r 
s i tes n e a r b y . 
P a i n t i n g s m a d e w i t h c o m b i n a t i o n s o f r e d , ye l low, w h i t e a n d 
b l a c k p i g m e n t , t y p i c a l o f t h e r e g i o n ' s r e c e n t r o c k a r t , i n c l u d i n g 
i n t r o d u c e d c o n t a c t p e r i o d s u b j e c t m a t t e r , a r e c o n c e n t r a t e d 
in D j u l i r r i ' s m a i n s h e l t e r a n d t h e res t o f t h e s o u t h e r n w i n g o f 
t h e h o r s e s h o e . R e p r e s e n t a t i v e s u b j e c t m a t t e r o f all p r e v i o u s 
f o r m s a n d s ty les , as d i f f e r e n t i a l l y d e f i n e d b y C h a l o u p k a ( 1 9 9 3 ) , 
C h i p p i n d a l e a n d Ta<;on ( 1 9 9 8 ) Lewis ( 1 9 8 8 ) , a n d T a f o n ( 1 9 8 9 ) , 
is c o n c e n t r a t e d in t h e n o r t h e r n w i n g , w i t h a f e w m i x e d p a n e l s 
t o w a r d s t h e b a c k . It is w i t h i n t h e m a i n s h e l t e r t h a t m o s t o f t h e 
b e e s w a x a r t c a n a l s o b e f o u n d . A f ew o f t h e s e d e s i g n s lie o v e r o r 
u n d e r p a i n t e d d e p i c t i o n s o f w a t e r c r a f t , i n c l u d i n g E u r o p e a n tall 
s h i p s a n d S o u t h e a s t A s i a n s a i l i n g vessels ( p r a u s ) . As t h e d a t i n g 
o f b e e s w a x r o c k a r t h a s b e e n s h o w n t o b e b o t h h i g h l y a c c u r a t e 
a n d r e l i ab l e (e .g . B e d n a r i k 2 0 0 1 ; N e l s o n 2 0 0 0 ; T a f o n etal. 2 0 0 4 ) , 
s a m p l e s w e r e o b t a i n e d f r o m a n u m b e r o f D j u l i r r i f i g u r e s w i t h 
t h e i n t e n t i o n o f n o t o n l y p rec i se ly d a t i n g t h o s e b e e s w a x i m a g e s 
b u t a l s o o b t a i n i n g m i n i m u m o r m a x i m u m a g e s f o r d i a g n o s t i c 
c o n t a c t p e r i o d p a i n t i n g s s u p e r i m p o s e d o v e r o r u n d e r t h e 
b e e s w a x figures. 
Beeswax Rock A n Dating Programme 
l i e e s w a x d e s i g n s , m a d e f r o m t h e h i g h l y r e s i n o u s ' w a x ' o f 
n a t i v e b e e s , a r e f o u n d in r o c k s h e l t e r s a c r o s s t h e n o r t h o f t h e 
N o r t h e r n T e r r i t o r y ( N e l s o n 2 0 0 0 ) a n d in t h e K i m b e r l e y r e g i o n 
o f W e s t e r n A u s t r a l i a ( M o r w o o d et al. 2 0 1 0 ) . T h e y a r e u s u a l l y 
s m a l l , less t h a n 3 0 c m x 2 0 c m , b u t o c c a s i o n a l l y c o v e r o v e r 1 
o f a s h e l t e r ' s w a l l o r c e i l i n g . M o s t d e s i g n s a r e g e o m e t r i c , o f t e n 
c o n s i s t i n g o f l i n e s o r p a r a l l e l l i n e s o f s m a l l p e l l e t s ( r o u n d e d 
b l o b s t h a t w h e n p r e s s e d o n t o t h e r o c k s u r f a c e r e s e m b l e 
r a i s e d d o t s ) . O c c a s i o n a l l y s t r i p s , s m a l l s h e e t s a n d / o r p e l l e t s 
w e r e u s e d t o f o r m b i r d t r a c k s a n d figurative m o t i f s . H u m a n -
l ike f i g u r e s a r e c o m m o n b u t s o m e t i m e s a n i m a l s , o b j e c t s a n d 
m y t h i c a l b e i n g s w e r e p o r t r a y e d ( G u n n a n d W h e a r 2 0 0 8 ; 
N e l s o n 2 0 0 0 ; Ta<;on et al. 2 0 0 4 ) . B e e s w a x d e s i g n s w e r e u s u a l l y 
m a d e s o o n a f t e r w a x w a s c o l l e c t e d ( N e l s o n 2 0 0 0 ; Ta<;on a n d 
G a r d e 2 0 0 0 ) . T h u s t h e y a r c i d e a l f o r r a d i o c a r b o n d a t i n g n o t 
o n l y b e c a u s e t h e y c o n t a i n m u c h c a r b o n f r o m a k n o w n s o u r c e 
b u t a l s o b e c a u s e t h e p r o d u c t i o n o f i m a g e r y w a s c l o s e t o t h e 
o n s e t o f r a d i o a c t i v e d e c a y 
B r a n d l ( 1 9 6 8 ) w a s t h e first t o r e c o g n i s e t h e p o t e n t i a l o f 
d a t i n g b e e s w a x r o c k a r t d e s i g n s b u t it w a s n o t u n t i l t h e 1 9 9 0 s 
t h a t t h e first d a t i n g a t t e m p t s w e r e m a d e ( N e l s o n et al. 1993 , 
1 9 9 5 ) , s p a r k i n g a n i n t e n s i v e d a t i n g p r o g r a m m e a c r o s s t h e 
T o p E n d o f t h e N o r t h e r n T e r r i t o r y ( N e l s o n 2 0 0 0 ; T a f o n et al. 
2 0 0 4 ) . E a r l y b e e s w a x s t u d i e s d a t e d b e e s w a x figures t h e m s e l v e s , 
a l t h o u g h t h e i r p o t e n t i a l f o r d a t i n g o v e r l y i n g a n d u n d e r l y i n g 
p a i n t e d figures w a s a c k n o w l e d g e d . M o r e r e c e n t s t u d i e s h a v e 
t r i e d t o b e t t e r l i nk d a t i n g a t t e m p t s t o c h r o n o l o g i c a l c h a n g e in 
b o t h p i g m e n t a n d b e e s w a x i m a g e r y (e .g . G u n n a n d W h e a r 2 0 0 8 ; 
M o r w o o d et al. 2 0 1 0 ) . A b o u t 2 0 0 s e p a r a t e b e e s w a x figures h a v e 
n o w b e e n r a d i o c a r b o n d a t e d ( L a n g l e y a n d Ta( ;on 2 0 1 0 ) . 
T h e o l d e s t b e e s w a x d a t e s o b t a i n e d f r o m b o t h A r n h e m L a n d 
a n d t h e K i m b e r l e y a r e c l o s e t o 4 0 0 0 B P ( N e l s o n et al. 1995 ; 
M o r w o o d et al. 2 0 1 0 ; W a t c h m a n a n d J o n e s 2 0 0 2 ) . H o w e v e r , 
m o s t b e e s w a x d a t e s , f r o m t h e n o r t h K i m b e r l e y a c r o s s t o c e n t r a l 
A r n h e m L a n d , a r e less t h a n 2 0 0 0 y e a r s , w i t h 9 0 % less t h a n 
6 5 0 y e a r s . T h i s a p p e a r s t o b e r e l a t e d t o t a p h o n o m y , a l t h o u g h 
t h e r e m a y h a v e b e e n v a r i o u s p e a k s a n d d e c l i n e s in b e e s w a x a r t 
p r o d u c t i o n ( B e d n a r i k 2 0 0 1 ) . T a 9 o n etal. ( 1 9 9 7 : 9 5 8 ) a r g u e t h a t 
s p e c i f i c c o n t a c t p e r i o d b e e s w a x m o t i f s r e l a t e t o s o r c e r y in t h e 
K e e p River r e g i o n w h i l e G u n n a n d W h e a r ( 2 0 0 8 ) u s e d b e e s w a x 
d a t i n g t o s h o w t h a t d e p i c t i o n s o f N a m a r r k o n , t h e L i g h t n i n g 
M a n , g o b a c k at leas t 150 y e a r s . 
Djulirri Sampling and Analys is Methodology 
O n 2 8 S e p t e m b e r 2 0 0 8 , s e v e n s m a l l s a m p l e s o f b e e s w a x w e r e 
o b t a i n e d b y Ta( ;on a n d L a m i l a m i f r o m five D j u l i r r i f i g u r e s 
f o r d a t i n g ( F i g u r e 2 ) . All w e r e c u t f r o m t h e w a l l w i t h a s t e r i l e 
s c a l p e l a n d c a p t u r e d w i t h a t r a y l i n e d w i t h f r e s h a l u m i n i u m 
f o i l . S a m p l e s w e r e t h e n t r a n s f e r r e d t o i n d i v i d u a l f o i l p a c k e t s , 
g i v e n u n i q u e c o d e s a n d p l a c e d i n p l a s t i c b a g s . T h e s e s a m p l e s 
w e r e p r o c e s s e d a n d d a t e d a t t h e S S A M S R a d i o c a r b o n D a t i n g 
C e n t r e o f T h e A u s t r a l i a n N a t i o n a l U n i v e r s i t y , C a n b e r r a . 
T h r e e f u r t h e r s a m p l e s w e r e t a k e n o n 2 0 A u g u s t 2 0 0 9 f o r 
c r o s s - c h e c k i n g . 
T h e 2 0 0 8 s a m p l e s c o n s i s t e d o f t w o p i e c e s o f b e e s w a x ( W R D J -
I , W R D J - 2 ) f r o m a h u m a n figure c o v e r e d b y a y e l l o w a n d o r a n g e 
p a i n t i n g o f a n e m u ; t w o b e e s w a x p e l l e t s ( W R D J - 3 , W R D J - 4 ) o v e r 
a p a i n t i n g o f a E u r o p e a n tal l s h i p ; o n e p i e c e o f b e e s w a x ( W R D I -
5) f r o m a b e e s w a x figure t h a t h a s h a n d s o n h i p s a n d w e a r s a 
h a t ; o n e p i e c e o f b e e s w a x ( W R D | - 6 ) f r o m a s n a k e t h a t o v e r l i e s 
a l a rge y e l l o w p a i n t i n g o f a p r a u ; a n d a final p i e c e ( W R D l - 7 ) 
f r o m a f e m a l e h u m a n - l i k e figure o v e r a w h i t e p a i n t i n g o f a p r a u . 
T h e m o t i f s i d e n t i f i e d as ' p r a u s ' a r e a r g u e d t o b e d e p i c t i o n s o f 
S o u t h e a s t A s i a n s a i l i n g vesse l s , r a t h e r t h a n C h i n e s e j u n k s o r 
E u r o p e a n w a t e r c r a f t , b e c a u s e o f t h e i r d i s t i n c t i v e t r i p o d m a s t s 
(palayarang in M a k a s s a r e s e ) a n d r e c t a n g u l a r sa i l s [sombala) 
( see C h a l o u p k a 1 9 9 6 : 1 3 7 ) . I n 2 0 0 9 , a p i e c e o f b e e s w a x ( W R D J -
8) w a s o b t a i n e d f r o m a b e e s w a x l i n e a b o v e t h e b e e s w a x s n a k e 
a n d o v e r t h e w h i t e p r a u a n d a s e c o n d p i e c e ( W R D J - 9 ) w a s 
s a m p l e d f r o m p a r t o f t h e b e e s w a x s n a k e t h a t is o n t o p o f t h e 
2 j g j a u s t r a l l a n ARCHAEOLOGY N u m b e r 71, D e c e m b e r 2010 
Paul S.C. Tagon et al. 
Table 1 Radiocarbon age determinat ions f rom beeswax sampled at Djulirri 
WRDJ-1 (beeswax human figure under 
painted emu) 
6816 240±25 1662 1529-1539 
1634-1677 
1765-1800 
1940-1951 
1.2% 1 
63.8% ! 
30.9% 1 
4.1% : 
WRDJ-2 {beeswax human figure under 
painted emu) 
6817 195±25 1773 1653-1684 
1733-1807 
1929-1952 
24.2% 
57.4% 
18.3% 
WRDJ-3 (beeswax pellet from unidentifiable 
design over painting of European tall ship) 
6810 165±20 1765 1666 1694 
1727-1784 
1795-1813 
1839-1841 
1853-1858 
1862-1866 
1918-1952 
17.9% 
48.9% 
10.7% 
0.4% 
0.6% , 
0.5% 
20.9% 
WRDJ-4 (beeswax pellet from unidentifiable 
design over painting of European tall ship) 
6811 175±20 1767 1664-1690 
1729-1788 
1791-1810 
1925-1952 
19.1% 
50.4% 
10.9% 
19.6% 
WRDJ-5 (beeswax human figure with hat and 
hands on hips) 
6812 190±25 1772 1654-1686 
1731-1808 
1927-1952 
22.4% 
58.7% 
18.9% 
WRDJ-6 (beeswax pellet from large snake over 
/ellow painting of a prau) 
6813 280±25 1577 1517-1595 
1618-1664 
1788-1791 
55.0% ! 
44.7% 
0.3% 
WRDJ-7 (beeswax pellet from a female human-
like figure over white painting of a prau) 
6814 220±25 1777 1644-1681 
1738-1752 
1762-1802 
1937-1951 
42.8% 
2.9% 
44.2% 
10.2% 
WRDJ-8 (beeswax pellet from a beeswax line 
above snake and over white painting of a prau) 
10039 210±25 1779 1647-1682 
1737-1758 
1761-1804 
1936-1951 
33% 
7.3% 
45.0% 
14.7% 
yVRDJ-8r (same as above) 10312 155±25 1769 1665-1696 
1725-1786 
1792-1814 
1835-1877 
1917-1952 
17.7% 
43.6% 
11.2% 
7.0% 
20.5% 
WRDJ-9 (beeswax pellet from large snake over 
yellow painting of a prau) 
10206 230±25 1682 1641-1680 
1740-1741 
1763-1801 
1938-1951 
53.3% 
0.3% 
39.5% 
7.0% 
WRDJ-9r (same as above) 10313 225±30 1769 1642-1684 
1739-1744 
1763-1802 
1938-1951 
48.0% 
1.0% 
42.3% : 
8.7% 
WRDJ-10 (beeswax pellet from unidentifiable 
design under painting of European tall ship) 
10205 285±25 1568 1515-1598 
1617-1662 
61.1% 
38.9% j 
WRDJ-IOr 
(same as above) 
1 
10314 275±25 1625 1521-1591 
1620-1665 
1785-1793 
47.0% 1 
51.0% 
2.0% 
Table 2 Reproducibi l i ty of Canberra bulk beeswax sample collected in 2007. 
Sample SSAMS A N U ID F'*C% 
WAXSTD-1 6807 108.27 ±0.29 1 
(/VAXSTD-2 6809 108.66t0.32 
WAXSTD-3 ' 6407 108.90±0.50 
WAXSTD-4 6409 108.89±0.40 
WAXSTD-5 6410 109.11 ±0.36 
WAXSTD-6 10315 108.21±0.36 
WAXSTD-7 10404 108.74±0.31 
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Figures Painting of a European tall ship, most likely made in the 1700s 
according to dating results (SANU-6810, SANU-68n, SANU-10205, 
SANU-10314) (Photograph: Paul S.C. TaQon). Note detailed rigging but 
lack of sails, suggesting the ship anchored off the coast. 
Figure 4 Beeswax figure with hands on hips and wearing a hat, 
probably made in the 1700s (1654-1808, median age 1772; SANU-
6812). Note that mud wasp nests overlie the figure (Photograph: Paul 
S.C. Ta?on). 
y e l l o w p r a u ' s m a s t . A b e e s w a x pe l l e t ( W R D I - 1 0 ) w a s a l so t a k e n 
f r o m a n u n i d e m i f i a b l e d e s i g n s u p e r i m p o s e d u n d e r t h e tall s h i p 
s a m p l e d in 2 0 0 8 . 
Radiocarbon Preparation 
S a m p l e p r e - t r e a t m e n t f o l l o w e d t h e p r o t o c o l set o u t b y N e l s o n 
( 2 0 0 0 ) . W a x s a m p l e s w e r e r e m o v e d f r o m t h e foi l p a c k s in t h e 
l a b o r a t o r y a n d e x a m i n e d f o r p a r t i c u l a t e c o n t a m i n a n t s a n d 
t r a n s f e r r e d i n t o c l e a n g las s v ia l s a n d w e i g h e d . A s u b s a m p l e 
w e i g h i n g - l O m g w a s s u b m e r g e d in 0 . 2 5 N H C I o v e r n i g h t 
at ~23®C. T h i s r e m o v e d t h e a c i d s o l u b l e c o n t a m i n a n t s . T h e 
s a m p l e s w e r e t h e n r i n s e d w i t h I S M U w a t e r a n d p l a c e d in 
0 . 0 5 N H a O H f o r 2 h o u r s . T h e s o l u t i o n w a s r e m o v e d a n d t h e 
p r o c e s s w a s r e p e a t e d . T h e s a m p l e s w e r e f u r t h e r r i n s e d w i t h 
1 8 M U w a t e r t h e n s u b j e c t e d t o a n a d d i t i o n a l 0 . 2 5 N H C I r i n s e t o 
r e m o v e a n y c a r b o n a t e f o r m e d d u r i n g t h e N a O H c l e a n i n g s t e p . 
T h e r e m a i n i n g s a m p l e w a s t h e n r i n s e d 3 t i m e s in 1 8 M Q w a t e r 
a n d d r i e d o v e r n i g h t in a v a c u u m f r e e z e d r i e r . A r o u n d 3 m g o f 
s a m p l e m a t e r i a l w a s l o a d e d i n t o a q u a r t / , t u b e w i t h a p i e c e o f 
s i lver w i r e a n d C u O . T h e t u b e w a s t h e n s e a l e d u n d e r v a c u u m 
a n d t h e s a m p l e c o m b u s t e d a t 9 0 0 ° C f o r 4 h o u r s . 
T h e C O , ( ~ l m g c a r b o n ) w a s t h e n c o n v e r t e d t o g r a p h i t e in 
t h e p r e s e n c e o f Fe p o w d e r a n d H 2 g a s ( w a t e r b e i n g r e m o v e d 
d u r i n g r e a c t i o n w i t h M g ( C I O , ) , . S a m p l e s w e r e r u n o n t h e S i n g l e 
S t age A c c e l e r a t o r M a s s S p e c t r o m e t e r ( S S A M S ) at t h e R e s e a r c h 
S c h o o l o f E a r t h S c i e n c e s , T h e A u s t r a l i a n N a t i o n a l U n i v e r s i t y . 
S a m p l e s w e r e n o r m a l i s e d t o O x a l i c A c i d - 1 a n d a c o a l b l a n k w a s 
s u b t r a c t e d f r o m t h e i n d i v i d u a l s a m p l e s . 
Radiocarbon Dating Results 
R a d i o c a r b o n a g e s a r e r e p o r t e d in T a b l e 1. T h e y w e r e c a l i b r a t e d 
t o c a l e n d a r a g e s u s i n g C a l i b 6 .0 ( S t u i v e r a n d R e i m e r 1993 ) a n d 
I n t C a l 0 9 ( R e i m e r et ill. 2 0 0 9 ) . M e d i a n a g e s w e r e c a l c u l a t e d 
u s i n g O x C a l 4 .1 ( B r o n k R a m s e y 2 0 0 9 ) a n d l n t C a l 0 9 . D u p l i c a t e 
s a m p l e s w e r e r u n o n b e e s w a x c o l l e c t e d f r o m t h e D j u l i r r i p a n e l in 
2 0 0 9 ( W R D J - 8 , - 9 , - 1 0 ) . S e v e n m e a s u r e m e n t s o f loca l ( m o d e r n ) 
b e e s w a x , c o l l e c t e d in C a n b e r r a , A u s t r a l i a in 2 0 0 7 , w e r e r u n as 
a c o n t r o l ( T a b l e 2 ) . T h e s e r e t u r n e d c o n s i s t e n t a g e s s h o w i n g 
t h e r o b u s t n e s s o f t h e b e e s w a x s a m p l e p r e p a r a t i o n f o r A M S 
r a d i o c a r b o n a n a l y s i s . 
As c a n b e s e e n in Tab le 1, t h e r e s u l t s f o r s a m p l e s o f b e e s w a x 
t a k e n f r o m d i f f e r e n t p a r t s o f t h e h u m a n - l i k e b e e s w a x figure 
s u p e r i m p o s e d u n d e r n e a t h t h e y e l l o w a n d o r a n g e e m u ( S A N U -
16, S A N U - 1 7 ) a r e c o n s i s t e n t w i t h e a c h o t h e r , i n d i c a t i n g t h e e m u 
p a i n t i n g w a s m a d e s o m e t i m e a f t e r b e t w e e n A D 1634 a n d 1807 
( 9 4 . 7 % f o r S A N U - 6 8 1 6 ; 8 1 . 6 % f o r S A N U - 6 8 I 7 ) a n d , b a s e d 
o n m e d i a n a g e s , p r o b a b l y a f t e r b e t w e e n 1662 a n d 1773. T h i s 
is i m p o r t a n t as it p r o v i d e s a c h r o n o l o g i c a l d a t e f o r p a r t o f t h e 
m o s t r e c e n t D j u l i r r i r o c k a r t s e q u e n c e , e n a b l i n g u s t o d e t e r m i n e 
t h e a p p r o x i m a t e a g e o f s eve ra l s ty l e s t h a t i m m e d i a t e l y p r e c e d e 
o r f o l l o w t h e e m u . 
T h e s a m p l e s t a k e n f r o m u n d e r t h e ta l l s h i p ( S A N U - 1 0 2 0 5 , 
S A N U - 1 0 3 1 4 ; F i g u r e 3 ) i n d i c a t e t h e p a i n t i n g c a n b e n o o l d e r 
t h a n t h e ea r ly 1500s to t h e m i d - 1 6 0 0 s ( m e d i a n a g e s o f 1 5 6 8 a n d 
1 6 2 5 ) . S a m p l e s f r o m o v e r t h e tal l s h i p ( S A N U - 6 8 1 0 , S A N U -
6 8 1 1 ) s u g g e s t t h e p a i n t i n g h a s a m i n i m u m a g e o f b e t w e e n 1664 
a n d 1813 ( 9 4 . 7 % f o r S A N U - 6 8 1 6 ; 8 1 . 6 % f o r S A N U - 6 8 1 7 ) , a n d 
p r o b a b l y 1 7 6 5 - 1 7 6 7 ( m e d i a n a g e s ) . T h i s is s u r p r i s i n g a s it w a s 
a s s u m e d t h e p a i n t i n g w o u l d h a v e b e e n m a d e a f t e r f r e q u e n t v i s i t s 
t o t h e a r e a b y E u r o p e a n s f r o m 1818 o n w a r d , c o m m e n c i n g w i t h 
P h i l l i p P a r k e r K ing ' s s h i p The Mermaid ( K i n g 1826; S m i t h 1992 ) 
a n d a p e a k o f a c t i v i t y in t h e l a t e 1830s t o t h e l a t e 1840s w h e n 
V i c t o r i a S e t t l e m e n t in n e a r b y P o r t E s s i n g t o n w a s a c t i v e ( s e e 
Spi l le t t 1972) . 
T h e e a r l y ( p r e - 1 8 1 3 a n d m o s t p r o b a b l y 1 7 0 0 s ) a g e t h r o w s 
o p e n t h e p o s s i b i l i t y it is a d e p i c t i o n o f a D u t c h tal l s h i p r a t h e r 
t h a n a Br i t i sh o n e . F o r i n s t a n c e , L i e u t e n a n t J. G o n z a l s e e m a d e 
c o n t a c t w i t h A b o r i g i n a l p e o p l e in t h e G u l f o f C a r p e n t a r i a i n 
1756 ( M u l v a n e y a n d K a m m i n g a 1 9 9 9 : 4 2 3 ) a f t e r e a r l i e r D u t c h 
v i s i t s a l o n g t h e n o r t h e r n s h o r e s o f A r n h e m L a n d t h a t b e g a n 
w i t h t h e Arnhem in 1623 . A s e c o n d , s i m i l a r l o o k i n g p a i n t i n g o f 
a tal l s h i p l ies p a r t l y u n d e r a f e w l aye r s o f m o r e r e c e n t p a i n t i n g s 
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Figure 5 Beeswax female human-like figure and line, each composed 
of pellets and over a white painting of a prau, dated to between 
1644 and 1814 (median age 1777). This provides a min imum age 
for the prau (SANU-6814, SANU-10039, SANU-10312) (Photograph: 
Paul S.C. Tagon). 
Figure 6 The panel wi th painted Southeast Asian sailing vessels 
(praus), wi th distinctive tr ipod masts and rectangular sails, after 
manipulation wi th the D-stretch software programme (see Gunn ef al. 
2010). Beeswax over the larger prau (originally in yellow) was dated 
to between 1517 and 1664, with a median age of 1577 (SANU-6812) 
(digital drawing f rom photograph by Sally K. May). 
Figure 7 Djulirri main gallery panel with large beeswax snake over 
yel low painting of a prau. Scale is between the white and yellow 
praus; the snake's head is at the far middle left (Photograph; 
Paul S.C. Tagon). 
Figure 8 The most recent episode of beeswax art-making includes 
letters of the alphabet. It probably occurred in the early to mid-1900s 
(Photograph: Paul S.C. Tagon). 
b u t is n o t s u p e r i m p o s e d b y b e e s w a x . B a s e d o n its m a n n e r o f 
d e p i c t i o n ( f o r m , s tyle , c o l o u r , t e c h n i q u e ) it l ike ly w a s m a d e at 
t h e s a m e t i m e a s t h e d a t e d s h i p , p r o b a b l y b y t h e s a m e a r t i s t . 
W h e t h e r t h e p a i n t i n g s r e p r e s e n t t h e s a m e s h i p , a visi t b y t w o 
s h i p s a t t h e s a m e t i m e o r t w o s h i p s v i s i t i n g at s l i gh t l y d i f f e r e n t 
t i m e s is u n c e r t a i n . B o t h s h i p s a r e s h o w n w i t h e x t e n s i v e r i g g i n g 
b u t n o sai ls , as if a n c h o r e d o f f s h o r e . G i v e n t h e d e t a i l e d p o r t r a y a l 
o f b o t h t h e e x t e r n a l a n d i n t e r n a l f e a t u r e s o f t h e s h i p s , t h e 
a r t i s t w a s o b v i o u s l y v e r y f a m i l i a r w i t h s u c h vesse ls . T h e r e a r e 
t w o p i n k h u m a n figures w e a r i n g h a t s a n d w i t h h a n d s o n h i p s 
s h o w n o n t h e d e c k o f t h e d a t e d s h i p t h a t a r c p a r t o f t h e o r i g i n a l 
c o m p o s i t i o n . T w o o t h e r s in w h i t e , a l o n g w i t h a r e d ' s m o k e s t a c k ' 
in t h e m i d d l e o f t h e d a t e d s h i p , w e r e a d d e d l a t e r as t h e s e f e a t u r e s 
c a n c l ea r ly b e s e e n s u p e r i m p o s e d o v e r t h e t o p . 
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Tf i e b e e s w a x h u m a n f i g u r e w i t h h a n d s o n h i p s ( S A N U -
6812; F igure 4) was p r o b a b l y m a d e b e t w e e n t h e m i d - 1 6 0 0 s a n d 
1808 ( 8 1 . 1 % p r o b a b i l i t y ; m e d i a n age 1772) . It is t h e ea r l i es t 
d a t e d s u r v i v i n g d e p i c t i o n o f s o m e o n e f r o m o u t s i d e A r n h e m 
L a n d : a E u r o p e a n sai lor , a v i s i t i ng IVlacassan, o r s o m e o n e else 
f r o m a f o r e i g n l a n d . Al te rna t ive ly , it c o u l d be a r e p r e s e n t a t i o n 
of a local A b o r i g i n a l p e r s o n w e a r i n g a ha t rece ived t h r o u g h 
t r a d e a n d m i m i c k i n g a fo re igne r . H o w e v e r , I n d i g e n o u s p e o p l e s 
of v a r i o u s p a r t s of n o r t h e r n Aus t ra l i a a n d S o u t h e a s t Asia o f t e n 
d e p i c t e d E u r o p e a n s at rock a r t s i tes w i t h h a n d s r e s t i ng o n the i r 
h ips (e .g . fo r t h e P i lba ra a n d A r n h e m L a n d see Tacjon et al. in 
p r e s s a n d f o r t h e S e m a n g see M o k h t a r a n d T a f o n in p r e s s ) . 
I m p o r t a n t l y , w h e n h u m a n figures p r e s u m e d t o be d e p i c t i o n s 
of S o u t h e a s t As ians a re s h o w n o n p r a u s t hey d o n o t have h a n d s 
o n h ips . T h e age e s t i m a t e of t h e b e e s w a x figure a c c o r d s well 
w i th t h a t of t h e tall sh ip . Both i m a g e s sugges t a close e n c o u n t e r 
b e t w e e n local A b o r i g i n a l p e o p l e a n d E u r o p e a n s , p r o b a b l y in 
t h e 1700s. 
T h e m i n i m u m age e s t ima te s for o n e of t h e p r a u s was also 
su rp r i s ing . A s amp le recovered in 2008 revealed that the whi t e 
p r a u ( S A N U - 6 8 I 4 ; Figure 5) was p r o b a b l y m a d e p r i o r to 1802 
( 8 9 . 9 % p robab i l i t y tha t t h e beeswax over it was m a d e b e t w e e n 
1644 a n d 1802, m e d i a n age 1777). T h e yel low p r a u ( S A N U -
6813; Figures 6 a n d 7), o n t h e o t h e r h a n d , is m u c h older . Results 
ind ica te it was m a d e s o m e t i m e p r i o r to 1664 a n d possibly ear l ier 
t h a n 1517 ( 9 9 . 7 % probab i l i ty tha t t h e beeswax over it was m a d e 
b e t w e e n A D 1517 a n d 1664). T h e m e d i a n age of t h e beeswax 
s u p e r i m p o s e d over the yellow p r a u is 1577. Th i s is ear l ier t h a n 
even the m o s t liberal e s t ima tes of w h e n Macassans are t h o u g h t 
to have first b e g u n t r e p a n g i n g in n o r t h e r n Aus t ra l ia (see 
d i scuss ion be low) . 
Sample s taken in 2009 c o n f i r m t h e results fo r the whi t e p r a u 
( S A N U - 1 0 0 3 9 , S A N U - 1 0 3 1 2 ) , s t rong ly sugges t ing the p a i n t i n g 
was m a d e in the 1700s, b u t t h e beeswax pellet over the yel low 
p r a u ( S A N U - 1 0 2 0 6 , S A N U - 1 0 3 1 3 ) h a s an age s ta t is t ical ly 
s imi la r to all of the beeswax s a m p l e s f r o m over the whi t e p r a u . 
As it is close to the beeswax l ine a n d f e m a l e f igure tha t a re 
s u p e r i m p o s e d over the whi t e p r a u it was p r o b a b l y p laced over 
the yel low p r a u d u r i n g th is m o r e recen t beeswax a r t - m a k i n g 
ep i sode . T h e a d d i t i o n of beeswax to ear l ier images has b e e n 
obse rved at o t h e r A r n h e m Land sites w i th d a t e d beeswax (e.g. 
Taijon a n d G a r d e 2000:72) . However , resul ts suggest t he r e is a 
5 0 % c h a n c e t h e m i n i m u m age for th is pellet over ly ing t h e yellow 
p r a u p a i n t i n g is be tween 1641 a n d 1684. 
If we c o m p a r e all o f the ages for the beeswax s a m p l e d for 
d a t i n g , t h e resul ts a p p e a r to i nd i ca t e t he r e were t h r ee m a i n 
beeswax a r t - m a k i n g episodes : the first be tween 1517 a n d 1595, 
t h e s e c o n d b e t w e e n 1618 a n d 1694 a n d t h e th i rd f r o m 1727 
a n d 1814. Alternatively, the resul ts m a y also m e a n the re was a n 
o n g o i n g prac t ice of m a k i n g beeswax a r t s ince at least the ear ly 
1500s. At Dju l i r r i the re was also s o m e beeswax a r t - m a k i n g pos t -
1915 as beeswax was used to m a k e let ters of t h e a l p h a b e t tha t 
w o u l d have been lea rned at Miss ion schoo l s ( G o u l b o u r n Island 
M e t h o d i s t Miss ion was es tab l i shed in 1915, see Lami l ami 1974; 
C M S Oenpe l l i Miss ion was es tab l i shed in 1925, see Co le 1975:18-
35) . T h e s e des igns (e.g. Figure 8) a p p e a r m u c h f reshe r a n d a re 
d a r k e r in c o l o u r bu t were n o t s a m p l e d for r a d i o c a r b o n d a t i n g 
(see Ne l son 2000 for b e e s w a x age in r e l a t ion to co lou r , w i th 
d a r k e r beeswax invariably y o u n g e r ) . 
I m p o r t a n t l y , beeswax f r o m the earliest e p i s o d e s a re u n d e r t h e 
p a i n t i n g of the E u r o p e a n tall sh ip b u t ove r t h e yel low M a c a s s a n 
p r a u . In o t h e r w o r d s , the beeswax age e s t ima te s a re in s e q u e n c e in 
re la t ion to h i s t o r i c a l l y - d o c u m e n t e d events . A n o t h e r i m p o r t a n t 
o b s e r v a t i o n is t h a t all beeswax de s igns d a t e d were m a d e a f t e r 
the a r r iva l of n o n - A b o r i g i n a l p e o p l e t o A r n h e m L a n d s h o r e s 
w h e r e a s f u r t h e r s o u t h in A r n h e m Land t h e r e a re m u c h o l d e r 
e x a m p l e s of b e e s w a x (Ne l son 2000; Ne l son et al. 1995; Ta(;on et 
al. 2004; W a t c h m a n a n d lones 2002) . It is t e m p t i n g to c o n c l u d e 
tha t b e e s w a x a r t - m a k i n g in t h e W e l l i n g t o n R a n g e o n l y b e g a n 
w h e n g r o u p s to t h e s o u t h t ravel led u p to t h e coas t to i n t e r ac t 
wi th fo r e igne r s (e.g. Earl 1846; Spil let t 1972), i n t r o d u c i n g t h e 
t e c h n i q u e to the local i n h a b i t a n t s w h e n they c a m p e d at p a r t i c u l a r 
sites toge the r . Howeve r , m o r e research a n d t h e d a t i n g o f figures 
w i th a n o l d e r a p p e a r a n c e is n e e d e d to s u p p o r t this . 
Significance of Minimum Ages for Praus 
O n e finding s t a n d s o u t above all o t h e r s f r o m th i s b e e s w a x 
d a t i n g p r o g r a m m e : a p a i n t i n g of a p r a u was f o u n d t o have a 
m i n i m u m age of A D 1664, a n d cou ld be m u c h o l d e n T h i s resu l t 
is in c o n t r a s t to h is tor ica l ev idence re la t ing to w h e n p r a u s f r o m 
Indones i a began to visit t h e coast of the N o r t h e r n Te r r i t o ry f o r 
the p u r p o s e of co l lec t ing t r e p a n g , s u p p o r t e d by recen t a rch iva l 
research ( M a c k n i g h t 2008) . O t h e r s t u d i e s u n d e r t a k e n b y a 
n u m b e r of r e sea rche r s have resul ted in several c o n t r a s t i n g v iews 
of c h r o n o l o g y , based o n d o c u m e n t a r y e v i d e n c e . I n d i g e n o u s 
na r r a t ive a n d excavated a rchaeo log ica l ev idence . 
Based o n d o c u m e n t a r y e v i d e n c e , C a m p b e l l M a c k n i g h t 
(1976:97, 1986:69) init ial ly p laced the o r i g i n s of t h e M a c a s s a n 
t r e p a n g i n d u s t r y b e t w e e n A D 1650 a n d 1750. H o w e v e r , h e 
later revised his e v a l u a t i o n , a r g u i n g t h e i n d u s t r y was n o t in full 
sw ing unt i l the 1780s, w i th s o m e poss ib le ear l ier e x c u r s i o n s t o 
n o r t h Aus t ra l ia o c c u r r i n g f r o m the 1750s. M a c k n i g h t ' s in i t ia l 
e v a l u a t i o n w a s based o n a n u m b e r of w r i t t e n s o u r c e s w h i c h 
each d a t e t h e i n d u s t r y to t h e e i g h t e e n t h c e n t u r y , i n c l u d i n g 
his tor ica l a c c o u n t s , p e r s o n a l j o u r n a l s a n d g o v e r n m e n t r e c o r d s . 
His r e - eva lua t ion ( M a c k n i g h t 2008) is f r o m ev idence p r e s e n t e d 
by K n a p p a n d S u t h e r l a n d ' s (2004) s t u d y of de t a i l ed t r a d e da t a 
for Makassa r . 
In 1801, M a t t h e w Flinders w r o t e tha t Pobassoo , s p o k e s m a n 
for a fleet of six p r a u s w h o m he me t in 1803, ' h a d m a d e six o r 
seven voyages f r o m Macassar to this coast , w i t h i n the p r eced ing 
twen ty years, a n d he was o n e of the first w h o c a m e ' (F l inders 1814, 
2:231; M a c k n i g h t 1969:376). Th i s s t a t emen t by Pobassoo has b e e n 
in t e rp re t ed to m e a n tha t the Macassan i n d u s t r y b e g a n a r o u n d 
1783, a l t h o u g h E n g l i s h m a n Alexande r D a l r y m p l e sugges t ed 
the i n d u s t r y was in progress d u r i n g the ear ly 1760s. Specifically, 
accord ing to a passage wr i t t en by D a l r y m p l e , t h e Macassans h a d 
already reached N e w Hol l and by 1769: ' T h e y have p e n e t r a t e d t o 
N e w - H o l l a n d o n the s o u t h , a n d to P a p u a o n the east; t hey also 
voyage to Bencoolen , Q u e d a h , Mani la , a n d to all the i n t e r m e d i a t e 
c o u n t r i e s ' ( D a l r y m p l e 1769:83; M a c k n i g h t 1969:viii). Addi t ional ly , 
records of C a p t a i n T h o m a s Forrest d o c u m e n t tha t "I have b e e n 
told by several Buggesses, tha t they sail in the i r P a d u a k a n s to t h e 
n o r t h e r n p a r t s of N e w - H o l l a n d , poss ib ly C a r p e n t a r i a Bay, t o 
ga ther Swallow (Biche de mer ) , wh ich they sell to the a n n u a l C h i n a 
l u n k at M acas sa r ' (Forres t 1792:82-83; M a c k n i g h t 1969:382) . 
Accord ing to M a c k n i g h t (1969:382) , Forres t ' s records m a y be 
c o n t e m p o r a r y wi th tha t of Da l rymple ' s a ccoun t . 
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The t r e p a n g ' i n d u s t r y ' and , m o r e specifically, Macassan or 
Bugis p r a u s visit ing Austral ia, are m e n t i o n e d in sources f r o m 
the e igh teen th and n ine t een th centur ies . Conversely, accounts 
f r o m earlier cen tur ies exhibi t a d is t inct lack of reference to 
the indust ry , i.e. a ccoun t s of the seventeenth cen tu ry Dutch 
explorers in the area ( A r n h e m 1623 a n d Tasman 1644) make 
no m e n t i o n of the Macassans a n d , as a result, no i n f o r m a t i o n 
abou t the i ndus t ry can be inferred (Sharp 1963:52-54, 88-91; 
Mackn igh t 1969:384-385). Mitchel l (1994:42) a n d Mulvaney 
and K a m m i n g a (1999:415) suggest that the first positive wri t ten 
reference to Macassans dates f r o m 15 Oc tobe r 1754, consist ing 
of a letter f r o m the G o v e r n o r General of the East Indies to the 
managers of the Du tch East India C o m p a n y of Ams te rdam: ' T h e 
South land which is in the southeas t of T i m o r no t far f r o m thence, 
is m a d e n o w a n d then f r o m T i m o r a n d Makassar, but p roduces 
so far [as] we k n o w n o t h i n g b u t t repang, being dr ied jelly-fish, 
and wax ' (see Mitchell 1994:42). 
A l though there is a lack of d o c u m e n t a r y evidence for an 
earlier date , Ronald and Ca the r ine Berndt (1947) argued that the 
t r epang indus t ry in n o r t h e r n Australia mus t have begun in the 
sixteenth cen tu ry based o n e thnograph ic fieldwork. Specifically, 
they suggest tha t there was 'early Macassan or late pre-Macassan 
(Baijini) contac t , in pe rhaps the first par t of the sixteenth cen tu ry ' 
(Berndt a n d Berndt 1947:133). Thei r a r g u m e n t appears to be 
based u p o n the significant inf luence of Macassans on local 
Aboriginal cu l tu re and language. 
Earlier cu l ture contact in the region is suppor t ed by Mcin tosh 
(1996, 2006, 2008) w h o reviewed Yolngu narrat ives regarding 
the Baijini. According to M c i n t o s h (2006) the mythological 
evidence po in t s to o n g o i n g vis i ta t ion and exchange be tween 
the inhab i t an t s of A r n h e m Land and those f r o m the Indones ian 
archipelago for a longer per iod t han indicated by European 
records. Gan te r (2006:7) s u p p o r t s this pos i t ion stat ing that it is 
reasonable to expect that the t r epang indus t ry was 'grafted o n t o 
pr ior local knowledge ' of the existence of resources in n o r t h e r n 
Australia. Clarke (2000a:327) suggests tha t a l though historical 
accounts may be correct in da t ing the t r epang indus t ry to the 
mid-seven teen th century, it is 'possible that earlier visits involved 
smaller n u m b e r s of people and ships, and a different range of 
c o m m o d i t i e s such as sanda lwood , pearl shell and tur t le shell ' 
that may have been sought by the Macassans or others . 
Mc in tosh (2008:178) proposes the Baijini may be Bugis exiled 
f r o m the K i n g d o m of Gowa in 1667 af ter Du tch occupa t ion . 
The rise of the Kingdom of Gowa saw a n u m b e r of a t t emp t s 
to secure the eastern t rad ing routes with successive expedi t ions 
against n u m e r o u s islands, inc luding Sumbawa, Lombok , Buton 
a n d T i m o r (Pelras 1996:139). There was also the growing slave 
t rade t h r o u g h o u t the Indones ian archipelago in the 1600s which 
may have mot iva ted visits to no r th Australia (Pelras 1996:119). 
And there is a m p l e evidence of the g rowing seafaring capability 
and power of Macassans d u r i n g the 1600s that would have led to 
expedi t ions to n o r t h e r n Australia. For instance, in 1606 Spaniards 
Luis Vaez Torres a n d Diego de Prado sailed t h rough the Torres 
Strait f r o m east to west. Near West Irian Torres encoun te red 
'Moors ' , ' I s lamic Traders ' t h o u g h t to be Buginese or Macassan 
(Mulvaney 1989:9-10). The se rend ip i tous find of a Por tuguese 
ea r thenware jar in Darwin Harbour , N o r t h e r n Terr i tory da ted to 
490 years BP +/- 25% (AD 1513±80) is f u r t h e r evidence of early 
visitations (Weekend Australian 1 April 2007). 
A l though Mackn igh t is of the o p i n i o n that the t r e p a n g 
indu,stry began a r o u n d A D 1780 there are still p r o b l e m s with 
his archaeological evidence for Macassan visits to Australia that 
need to be discussed in the context of this paper . This is because 
r a d i o c a r b o n dates o n wood charcoal f o u n d in the remains of 
Macassan t r epang bo i l ing fireplaces r e t u r n e d da tes several 
h u n d r e d years older than ages inferred by d o c u m e n t a r y evidence. 
The wood was assumed to be mangrove wood but the charcoal 
samples were not subjec ted to species ident i f ica t ion. Charcoa l 
samples with very early ages da t ed by Mackn igh t (1969:388) 
include two f r o m A n u r u Bay, abou t 28km nor theas t of Djul i r r i 
(S.L. 7: 500±75 BP | A N U - 3 1 6 l , A D 1450; S.L. 17: 740±70 BP 
IANU-2401, AD 1210), o n e f r o m Ent rance Island (bu r i ed S.L.: 
830±80 BP IANU-2421, A D 1120) and two f r o m Lyaba. G r o o t e 
Eylandt (S.L. 8 : 4 3 0 ± 7 0 BP | A N U - 3 1 7 | , A D 1520; S.L. 13 :780±75 
BP IANU-2411 .AD 1170). 
As can be seen, three geographical ly separa te sites ( A n u r u 
Bay, Lyaba on Groo te Eylandt and Ent rance Is land) r e t u r n e d 
r ad ioca rbon dates with ages of approx imate ly 5 0 0 - 8 0 0 BP, or 
AD 1170-1520 (Macknight 1976:98-99). D u e to the discrepancy 
be tween these da tes and his tor ical accoun t s , M a c k n i g h t 
a rgued that there mus t be a systematic source of e r ro r in the 
archaeological dates, a l t hough he original ly stated tha t ' t he 
samples themselves are all of excellent qual i ty . . . it is diff icult 
to th ink of any source of c o n t a m i n a t i o n ' (Macknigh t 1969:388). 
Macknigh t was also cer ta in of the s t ra t igraphic re la t ionship 
between the dated 'mangrove ' wood charcoal a n d the stonelines, 
suggest ing that mis ident i f ica t ion was imposs ible (Mackn igh t 
1969:390). Mitchell (1994) cal ibrated Macknight ' s r ad ioca rbon 
dates using the Calib 2.0 sof tware p r o g r a m m e . After cal ibrat ion 
(at 2-s igma) , the dates r e t u r n e d age es t imates as old as the 
eleventh cen tury AD, and all bu t o n e occur r ing outs ide the range 
of d o c u m e n t a r y evidence. However, Mitchell (1994) argued tha t 
the r ad ioca rbon dates are unrel iable and that they result f r o m 
technical p rob lems with r a d i o c a r b o n analysis of 'mangrove ' 
wood . He states that there is 'specific evidence ' that bo th 'pre-
sample growth e r ro r ' and 'mar ine reservoir effect ' could inf luence 
r a d i o c a r b o n dates on mangrove w o o d and accoun t for the 
discrepancy between the historical data and these r ad ioca rbon 
dates (Mitchell 1994:54-56). 
Critical to 'p re -sample growth er ror ' theory is that d i f ferent 
parts of a long-lived perennial plant can differ in age considerably, 
somet imes by centuries . Specifically, the ou t e rmos t g rowth r ings 
of a tree would yield r ad ioca rbon ages close to the death of the 
tree, while the internal ha rdwood of trees wou ld re turn ages o lder 
than the death of the tree (Mitchell 1994:54). Mitchell (1994:54) 
argues that the pre -sample g rowth er ror may have ' i n t roduced 
an e lement of bias towards excessive an t iqu i ty o n s o m e of the 
rad iocarbon dates f r o m Macassan sites'. 
Mitchell (1994:54-56) also suggests that an oceanic reservoir 
cor rec t ion factor needs to be taken in to accoun t d u e to the 
abso rp t ion of inorganic ca rbona tes f r o m i n u n d a t e d sed imen t s 
by mangroves and the p r o b l e m s tha t arise because d i f ferent 
ca rbon reservoirs can conta in different initial concen t r a t ions of 
'^C. However, there appears to be no evidence to s u p p o r t this for 
mangrove wood as these trees absorb their c a r b o n f r o m the air 
like mos t trees and not f r o m water. The m a r i n e reservoir effect 
usually occurs with shells, coral and o ther m a r i n e o r g a n i s m s 
(e.g. Sou thon et a!. 2002; U lm et at. 2009). In this regard, Clarke 
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(2000a:327) states that a l t hough there m a y be a systematic 
source of e r ro r in each of the r ad ioca rbon dates 'it is clear that 
a m o r e r igorous p rog ram to test these likely sources should be 
applied before accept ing s o m e dates a n d not others' . However, it 
is possible Macknigh l dated an earlier Ind igenous occupa t ion of 
the areas later occupied by Macassans. 
In addi t ion to the rad ioca rbon dates out l ined above, a small 
po t te ry sherd at Dadi r r ingka rockshelter, G r o o t e Eylandt, was 
f o u n d 7cm below where a da te of 930±60 BP (ANU-8984) 
cal ibrated to be tween 904-731 BP was ob t a ined , p rov id ing 
m o r e evidence for an earlier age for con tac t wi th ou t s ide r s 
(Clarke and Frederick 2009:14). Clarke (1994) f o u n d f u r t h e r 
archaeological evidence in s u p p o r t of early con tac t be tween 
Aboriginal Austral ians and Southeas t Asians f r o m an analysis 
of mater ia l excavated at M a l m u d i n g a , Groo te Eylandt. Clarke 
observed a sequence of changes in resource use that fits in wi th 
the general d i rect ion of changes observed wi th in k n o w n contact 
per iod middens . Clarke argues that Unit 2 at M a l m u d i n g a could 
be in te rpre ted to represent an increase in the intensi ty and 
du ra t ion of site use th rough a greater discard rate of shell and 
the target ing of s a n d / m u d shellfish species that can be a t t r ibu ted 
to contact with earlier Indones ian seafarers (Clarke 1994:181; 
see also Clarke 2000b:168-170). Clarke dates this early contac t 
to be tween 1000 and 900 years ago at this site. However, she 
states that ' this initial contact was not necessarily of the order of 
m a g n i t u d e of the later t r epang industry, organised f r o m the city 
of Macassar a n d may have been both sporad ic a n d small scale' 
(Clarke 1994:470). 
Conclusions 
This research no t only illustrates the usefulness of da t ing beeswax 
figures to obta in m i n i m u m or m a x i m u m ages for pa in t ings at 
sites with mul t ip le layers of imagery bu t also has con t r ibu ted to 
debates abou t w h e n Asians and Europeans first visited Australia, 
as well as the impac t such visits had on local inhab i t an t s (e.g. 
Veth el al. 2008). Cha loupka (1996), Clarke and Frederick (2006, 
2008) and o thers have highl ighted the i m p o r t a n c e of depic t ions 
of Macassan vessels at no r th Australian rock art sites b u t until 
now there has been little con f i rma t ion of their age. The pa in t ing 
of the yellow p rau at Djulirr i m a d e pr ior to AD 1664 is the oldest 
da ted contac t rock art dep ic t ion f r o m anywhere in Austral ia, 
the oldest rock art image with Southeas t Asian subject ma t t e r 
and s o m e of the earliest evidence for Southeas t Asian visits to 
n o r t h e r n Australia. 
Ironically, a rchaeologica l excavat ion ev idence has long 
po in ted to this con tac t occu r r i ng p r io r to the 1700s b u t 
has general ly been dismissed d u e to con t r ad i c t i on with the 
historical records. This reliance o n historical records is unusua l 
given that o n e of the s t rengths of archaeology is the ability to 
add to or con t rad ic t historical records, which are o f t en flawed, 
biased, selective a n d missing in detail . This new archaeological 
evidence (i.e. a m i n i m u m age for a Southeas t Asian sailing 
vessel, European tall ship and a depic t ion of a non-Abor ig ina l 
pe r son) can c o m p l e m e n t the already exist ing archaeological 
evidence, he lp ing to refocus deba te towards a reading of the data 
as opposed to the man ipu la t i on of data to fit preconceived ideas 
of contact . 
The na tu re of early contac t between Aboriginal people and 
Europeans in A r n h e m Land also needs reassessment as the da t ing 
of a beeswax h u m a n figure wear ing a hat a n d wi th h a n d s o n hips, 
as well as m i n i m u m a n d m a x i m u m ages for a pa in t ing of a tall 
ship, suggests a close e n c o u n t e r between local Aboriginal peop le 
and Eu ropeans p robab ly occu r r ed in t h e 1700s a n d cer ta in ly 
before 1813. Exactly wh ich European g r o u p - English, Du tch , 
Por tuguese , Spanish - are possible cand ida tes for t h e sh ip are 
the subject of f u r t h e r research. 
Developinga clear u n d e r s t a n d i n g o f w h e n Asian a n d European 
peoples first s tar ted visit ing n o r t h e r n Austral ia in the recent past 
is no t an impossible task. The re is a m p l e archaeological ev idence 
f r o m which to unde r t ake a new assessment a n d this s tudy has 
shown thai rock art clearly has a c o n t r i b u t i o n to make . 
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The discovery of rare bird stencils from 
a unique Australian rock art complex is 
reported, the species they most closely resemble 
is discussed and their significance in terms 
of world rock art and climate change is 
highlighted. 
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Introduction 
In July 2009 five stencils of the complete body of a bird were found on the wall and ceiling 
of a small rockshelter that is part of an extraordinary rock art complex known to the local 
Maung speaking Aboriginal people as Djulirri. Located in Arnhem Land's Wellington Range 
(Figure 1), the site has over 3100 paintings, prints, stencils and beeswax figures, making it 
' School of Humanities, Gold Coast Campus, Griffith University, Queensland 4222, Australia 
(Email: p.tacon@griffith.edu.au) 
^ School of Social Science, The University of Queensland, St. Lucia Camp us, Queensland 4072, Australia 
' Research School of Humanities, The Australian National University, Canberra, ACT 0200, Australia 
Kakadu Health Services, PO Box 721,Jabiru, Northern Territory 0886, Australia 
' Burramoko Archaeological Services, PO Box 217, Katoomha, New South Wales 2780, Australia 
Department of Archaeology and Natural History, The Australian National University, Canberra, ACT 0200, 
Australia 
Received: 24 September 2009: Accepted: 23 November 2009: Revised: 11 December 2009 
ANTIQUITY 8 4 ( 2 0 1 0 ) : 4 1 6 - 4 2 7 h t t p : / / a n t i q u i t y , a c . u k / a n t / 8 4 / a n t 8 4 0 4 1 6 . h t m 
416 
PaulS.C. T f l f o n e t a l . 
Figure I. Location of Djulirri in Australia's Northern Territory. 
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the largest pictograph (pigment) rock art site in Australia. Djulirri 's main gallery has been 
visited and photographed by a hand fu l of non-Aboriginal people since the 1950s but an 
intense recording and analysis of the site complex commenced in 2008 . Whi le recording 
55 panels of imagery in detail the bird stencils were located in one of the more difficult 
to access areas. N o other stencils of whole birds have been published f rom anywhere in 
the world, a l though a solitary example of a small bird stencil f rom elsewhere in A r n h e m 
Land has been reported (Lewis 1988: 205) . We describe and illustrate this un ique rock art 
discovery, discuss the probable species of bird stencilled and present evidence that suggests 
considerable ant iqui ty for the stencils. 
The Djulirri rock art complex 
Djulirr i is located in the Well ington Range of Australia's Nor the rn Territory, south of 
Gou lbou rn Island in Arnhem Land. Wellington Range is the no r the rnmos t outl ier of the 
Kombolgie Sandstone that forms the famous Arnhem Land Plateau. Western A r n h e m 
Land and the adjacent Kakadu Nat ional Park have long been famous for exquisite and 
extraordinary rock art with many thousands of sites d o c u m e n t e d and new discoveries made 
each year (Lewis 1988; T a j o n 1989; Cha loupka 1993). T h e region boasts an impressive 
chronology with numerous styles, forms and subjects argued to have been produced f rom 
at least 15 000 years ago to well after Aboriginal contact with people f rom Asia and Europe 
(Chippindale & Ta?on 1998). Djulirr i is the largest art site within the M a u n g language 
group's traditional territory and today is at the western side of senior tradit ional owner 
Ronald Lamilami's clan estate. Lamilami's father, Lazurus, is believed to have taken the first 
non-Aboriginal person to the site, photographer Axel Poignant , in 1952 (Lamilami 1974; 
Poignant 1995). In the 1970s, George Cha loupka (1993) photographed and described parts 
of Djulirri 's main gallery but fur ther research did not take place until 2 0 0 8 when an intensive 
recording program of the entire site commenced . 
Th i s recording program includes a number of other key sites in the region as well as 
a general survey of the Lamilami estate. A rock art chronology similar to that of Kakadu 
and other parts of Arnhem Land has been constructed and unique rock art subject matter, 
forms and styles associated with various periods of product ion , such as bird stencils, noted. In 
recent /ethnographic times rock paintings took place in key focal points wi th in the Lamilami 
estate rather than occurring right across it, as in previous periods. T h e Lamilami family argue 
that there were various motivations for producing the art, including recording the arrival 
of newcomers such as Macassans and Europeans. T h e y argue that in m a n y ways their sites 
are like 'journals', 'history books' and 'libraries' that reflect changing times, relationships 
to land and other creatures, the power of Ancestral Beings that created and /o r shaped the 
world and individual experience. However, with older forms of art the exact mot ivat ions are 
uncertain, as is the relevance of con temporary ontologies/cosmologies. 
Across a 51m length of dissected sandstone, Djulirri 's main gallery has more than 1100 
paintings, stencils, prints and figures made f rom the resinous wax of native bees in three 
adjacent wall/ceiling areas. There are another 52 panels wi th in this complex with at least a 
fur ther 2000 examples of rock art, making it the largest known p igment site yet d o c u m e n t e d 
in Australia. T h e complex is considered one extremely large site because each panel is less 
PaulS.C. TafoH et al. 
than 25m from its neighbour, with the entire complex arranged in a horseshoe-Hke shape 
measuring about 180m by 120m, oriented roughly northwest-southeast. A cluster of other 
sites can be found nearby. 
Paintings made with combinations of reds, yellows and white that are typical of the 
region's recent rock art, including introduced contact period subject matter, are concentrated 
in Djulirri's main gallery and the rest of the southern wing of the horseshoe. Representative 
subject matter of all previous forms and styles is concentrated in the northern wing, with a 
few mixed sites towards the back. The site complex is unique in that across the Top End of 
the Northern Territory there are no other sites that display all Arnhem Land styles in one 
location. The Maung Traditional Owners consider Djulirri to be a virtual rock art library 
owing to the mix of local and other Arnhem Land styles. 
The bird stencils (Figure 2) are located in one of the more difficult to access panels of 
the northern wing, in a sheltered part of an eroded sandstone oudier reached by a narrow 
passageway with high walls. This shelter (Figure 3) measures 10.5m long by 7m deep and up 
to 2 .8m high. It has a relatively stable rock surface with patches of a thin silicified crust on 
parts of the wall and ceiling surfaces, sometimes slightly overlapping stencils. There are some 
small boulders on the shelter floor but no major block collapse is apparent in this location. 
The floor does not have a deposit but some nearby shelters have excavation potential and 
the plain below the shelter has a deep deposit that is being considered for future excavation. 
Ongoing excavations by Guse at other Wellington Range sites suggest that the area has 
been intensively occupied for tens of thousands of years, in keeping with other areas of the 
Arnhem Land region (e.g. see Jones 1985). 
There are 32 pictographs, consisting of 30 stencils, a yellow-red stick figure and a yellow-
red Gudine fish, scattered across a 4 .6m by 2 .6m ceiling area and a 3 .4m by 1.55m adjacent 
wall. Most of the stencils are varying shades of dark red but a few yellow-red stencils 
superimpose darker ones and appear to have been made more recently, when the two figures 
were added. The dark stencils consist of open hands, with splayed fingers, a hand stencil 
with two of the fingers closed together (2MF) and the five bird body stencils. Each bird 
stencil is exactly the same shape and size, 21cm long by 8cm wide, suggesting that the same 
creature was stencilled five times (Figure 4). 
Animal and human body stencils 
Australia has one of the world's largest concentrations of rock art with at least 100 000 
known sites (Flood 1997: ix; Ta^on 2001: 534). It also has much more frequent and varied 
stencil art than any other country or continent, with stencils of hands, hand-and-arms, 
material culture and sometimes feet common in many regions. This is very different to the 
rock art of other countries. For instance, stencils of any kind are unknown from many parts 
of the world, including much of Asia and southern Africa (Bahn 1998: 115). Where they 
do occur hands are most common and whole animals extremely rare. 
In 2009 we also found a stencil of a whole fish at the north-east end of Djulirri. The only 
other whole animal stencils recorded from Arnhem Land are clustered at one site far to the 
south of the Wellington Range, documented by Lewis (1988: 205). He reports on stencils 
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'gure 2. Michette Langley observing newly discovered bird stencils on 21 July 2009. 
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Figure 3. View of the stencil shelter. 
of a possible gl iding possum, a small mammal , a rat-like mammal , an animal leg and what 
'appears to be a small bird'. Unfortunately, the possible bird stencil is not il lustrated. 
For Kakadu National Park, Ta^on (1989) notes seven instances of animal body part 
stencils associated with recent X-ray paintings, five emu feet and two possible dingo paw 
stencils (see also Cha loupka 1993: 233) . Eight emu foot stencils have also been documented 
in the Keep River region of the Northern Territory by one of us (PT). The hands, forearms, 
shoulders, neck and head of an adult human were stencilled at a site in Kakadu National 
Park (Tafon 1992: 214 , fig. 8) and the whole upper torso of another adult was stencilled 
at a Cape York site, northern Queensland (recorded by PT, 1987). A virtual ly complete 
human body stencil has been recorded at The Tombs site, M t Moffat Station, Queensland 
(Mulvaney & Joyce 1965: 195 & pi. 30) . This site also has macropod leg stencils (Mulvaney 
& Joyce 1965: 195 & pi. 31) . Nearby, at Carnarvon Gorge, stencils of emu feet, macropod 
feet, dog feet and snakes have been found (Quinnell 1979; Walsh 1983), as well as pieces of 
plants (Quinel l 1979) and shells (Beaton & Walsh 1977). Baler shell (Melo sp.) objects were 
also stencilled at The Walkunders site, north Queensland (Watchman & Hatte 1996), whi le 
a lizard and a horse hoof were stencilled at Laura (Trezise 1971) and dingo paws, bird feet 
and a snake were stencilled on Midd le Park Station, north-west Queensland (Wade 2009 : 
41) . 
For New South Wales, McDona ld (2008: 63) illustrates stencilled fish tails from a site 
near the confluence of Cowan Creek and the Hawsksbury River and kangaroo tails from 
a shelter in Wol lemi National Park, north-west of Sydney. She also notes that leaves and a 
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rwig were stencilled at the Great Mackerel rockshelter (McDona ld 1992: 34) . Sefton (1993 : 
63-4 ) recorded two 'mouse' stencils, five wal laby front feet and two wal laby back feet at 
sites on the Woronora Plateau, south of Sydney. Bindon (1976) documented a fish stencil 
and an unspecified animal foot at the nearby Shoahaven River. Officer (1984: 33) recorded 
two macropod feet and two emu feet in the Campbel l town Area of western Sydney whi le 
an unspecified animal foot stencil from Cobar has been reported (McCar thy 1976). Near 
Mootwingee there are five stencils of lizards, a bandicoot, a mammal skin and four snakes 
(McCar thy & Macintosh 1962; see especially 264, fig. 8). 
Throughout much of Australia many items of material culture were stencilled, especially 
boomerangs (Morwood 2002 : 165-6). Walsh (1983) argues that many designs at Carnarvon 
Gorge sites and elsewhere are actually stencil composites. One of the more unusual object 
stencils is of a small human figure 12cm high, probably made with a doll or a cut-out 
(Moore 1977: 319-20) . 
Outside Australia a stencil of a whole fish was recently found on the island of Tiga, New 
Caledonia, by Jacques Bole and Christophe Sand (unpublished), while guanaco hoof stencils 
have been documented in Argentina (Podesta et al. 2005 : 29, 81, pi. 14). Foot stencils of 
large flightless birds have been reported from Papua New Guinea (cassowary, Gorecki & 
Jones 1988) and Patagonia in South America (nandil or rhea, Podesta etaL 2005 : 29, 83, pi. 
15). However, most stencils outside Australia are of human hands and hands with forearms 
(especially in Europe, Argentina and on the island of Borneo) and these are also the most 
common forms of stencils within Australia (Layton 1992). 
As has been demonstrated, stencils of whole animals and human bodies are very rare 
everywhere and, besides one reported sighting in Arnhem Land, bird stencils have not been 
found in any other part of Australia or anywhere else globally. 
Probable species and age of the stencils 
Because of the size of the stencilled bird, its distinctive head and beak shape and the 
nature of its tail, a short list of probable species can be constructed. However, given the 
skinny neck and smooth body lines, it appears that some throat and body feathers may 
have been plucked prior to stencill ing, making precise identification difficult. Another 
possibility is that the bird neck may have been stretched from being held/gripped and 
carried with forefinger and thumb around the neck. This would have compressed the 
feathers, elongating the neck somewhat. The size and shape of the head suggests the bird 
is probably a honeyeater. Honeyeaters are common across Australia wi th many species 
currently reported from Arnhem Land alone. Most are either larger or smaller than the 
stencilled bird but the Singing Honeyeater {Lichenostomus virescens), with a length of 
18-22cm and similar shape, seems a likely candidate (see Pizzey 1985: 329, pi. 76) . Today 
the Singing Honeyeater is rare in Arnhem Land, preferring drier environments to the south 
and avoiding areas of high rainfall. 
Th is behavior and environmental preference could suggest the stencils were produced 
when the cl imate was much drier and Singing Honeyeaters presumably more common. For 
Arnhem Land, recent periods of aridity include the terminal Pleistocene and the mid to late 
Holocene (see Bourke et al. 2007 and Ta9on & Brockwell 1995 for reviews of Arnhem Land 
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climate change in relation to archaeological data including rock art). The early Holocene 
was a wetter period while the mid to late Holocene was not only more arid but also a period 
of climatic variability due to the onset of E N S O conditions and wet-dry oscillations (e.g. 
see McGlone et al. 1992). The period of aridity during the terminal Pleistocene was less 
variable with climatic conditions similar to that of interior Australia today, the current range 
of the Singing Honeyeater. 
This accords well with an association between the bird stencils and a hand stencil with two 
middle fingers (2MF) closed, as these and others with three middle fingers closed (3MF) are 
invariably associated with the oldest styles of rock art across Arnhem Land and other parts 
of northern Australia (Lewis 1988; Chaloupka 1993; Chippindale & Ta^on 1998). The 
3MF stencil is widespread and almost like a 'logo' for early pre-estuarine art (Flood 1997: 
267) while the 2MF, although also associated with only the earliest art styles, is particular 
to the Wellington Range. In terms of his chronological sequence, Lewis (1988: 205) places 
the whole body animal stencils at a site far to the south of Djulirri in his 'Boomerang 
Period', arguing they are over 9000 years of age. Some of the Djulirri bird stencils have 
fossilised mud-wasp nests over them, again suggesting considerable antiquity for the stencils 
and providing potential for securing a minimum age (Roberts et al. 1997). Samples taken 
for AMS dating are in progress but all of the above suggests the bird stencils were made at 
least 9000 years ago, with the possibility of them being much older. Arnhem Land stencils 
of animals, including the Djulirri birds, are the oldest surviving animal-related stencils from 
anywhere. Those from elsewhere are known to be less than a few thousand or even a few 
hundred years of age given associated paintings and drawings, the nature of rock surfaces 
and regional dating programs (e.g. McDonald 2008). 
Implications and inspirations 
Nearby these remarkable stencils another panel was documented which provided evidence 
for an interesting relationship between the Djulirri sites. Remarkably, amongst over 200 
paintings in another Djulirri shelter, three paintings of small birds clustered together were 
found on a low ceiling (Figure 5). They are of a similar size and shape to the much older 
stencilled birds and, we would argue, depict the same species. No other paintings of small 
species of birds were found at the site or at any of the hundreds of sites documented across 
the Wellington Range. These images, in solid yellow, appear to have been painted very 
recently, perhaps between 50-100 years ago, given their extremely fresh appearance and 
their style associated with recent European contact subject matter in Djulirri's main gallery. 
Is it possible that the older bird stencils documented in this paper inspired an artist in 
recent times to replicate accurately, from memory, the birds he saw in the stencil shelter as 
paintings? 
Stencils, especially hands and feet, have been argued to be personal and individual 
markers (Moore 1977; Forge 1991; Ta^on 1992; Chaloupka 1993; Rosenfeld 1993; Bahn 
1998: 115). Lewis (1988: 205) suggests animal body stencils made at the site he recorded 
could have been made by children because they are within 1.5m above ground. The five 
bird stencils at Djulirri, however, are about 2m above ground on the ceiling and near 
the top of the wall. They were well executed and the bird held in place in such a way that 
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Figure 5. Two of three recently painted birds m yellow on the ceiling ofa shelter about 80m from the bird stencils. 
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w h a t e v e r h e l d t h e m w a s n o t s t e n c i l l e d . T h i s s u g g e s t s t h e ar t i s t h a d t h e ski l l s a n d p h y s i c a l 
ab i l i t i e s o f a n a d u l t . 
W e will never k n o w w h y t h e b i r d w a s s t e n c i l l e d so m a n y t i m e s in t h e o n e p l a c e . It m a y 
h a v e b e e n a rare t reat fo r d i n n e r , s o m e o n e ' s t o t e m s p e c i e s , a p e r s o n a l m a r k e r , a b i r d r a i s e d a s 
a pe t , t h e resu l t o f r i tua l , the p r o d u c t o f a n id le m o m e n t , a r e c o r d o f s o m e s i g n i f i c a n t e v e n t 
o r a n a r t i s t i c i n n o v a t i o n t h a t never c a u g h t o n . H o w e v e r , it r e m i n d s us o f t h e l o n g h i s t o r y 
o f h u m a n i n t e r a c t i o n w i t h a n d d e p i c t i o n o f c r e a t u r e s b o t h g r e a t a n d s m a l l . It a l s o s p e a k s to 
us a b o u t c l i m a t e c h a n g e a n d t h e threa t to s m a l l , v u l n e r a b l e s p e c i e s s o o f t e n f o r g o t t e n w h e n 
h u m a n c o n c e r n s d o m i n a t e d e b a t e a b o u t e n v i r o n m e n t a n d h e r i t a g e . 
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BURIED ON FOREIGN SHORES: 
Isotope Analysis of the Origin of Human Rennains Recovered 
from a Macassan Site in Arnhem Land 
F e n j a T h e d e n - R i n g I ' , Jack N. F e n n e r ' , D a r y l Wes ley ' a n d R o n a l d Lami l ami^ 
Abstract 
This study uses s t ron t ium (®'Sr/®®Sr). oxygen (6'®0) and 
carbon (S'^C) isotope analysis of archaeological tooth enamel 
samples to investigate the origins of human remains f rom t w o 
sites in A rnhem Land, Northern Territory: a coastal Macassan 
site and an Indigenous rocksheiter complex. The study aims 
to resolve whether t w o individuals f rom the Macassan site 
or ig inate f r o m outside A r n h e m Land and, if so, whether 
their place of or ig in can be determined. St ront ium results 
conf i rm the Macassan and Indigenous samples represent 
two dist inct populat ions. The Indigenous values match the 
local A r n h e m Land geologic s t ront ium signatures, whi le the 
Macassan values are outside the local range and more likely 
to match Indonesian geological signatures. Carbon isotope 
results are more equivocal, but tend to support the presence 
of t w o populat ions by revealing sl ight ly di f ferent dietary 
backgrounds for each group. Oxygen isotope data introduce 
more complexi ty; their geographic signal may be confounded 
by cul tural behaviour. Radiocarbon dat ing suggests the 
Macassan Anuru Bay A site is a relatively early contact site. 
This study shows that even wi th a smal l sample set there is 
potential to discern past human mobi l i ty and or ig in using 
stable isotope analysis. 
Introduction 
For centur ies , the n o r t h e r n coast l ine of Australia has witnessed 
the mee t ing , t r a d i n g a n d c u h u r a l exchange of people f r o m 
vastly di f ferent societies. Sailing sou th ou t of the cent re of what 
is now Indones ia , fleets of boa ts called ' p raus ' visited the coast 
of n o r t h e r n Austral ia, a r r iv ing on the nor thwes t m o n s o o n s in 
Oc tobe r a n d N o v e m b e r and re tu rn ing h o m e when the southeas t 
w i n d s blew several m o n t h s later (Berndt a n d Berndt 1947:133). 
They c a m e to collect a n d process t r epang , a m a r i n e an ima l 
f o u n d a b u n d a n t l y o n the shallow seabeds off the coast. A prized 
ingredient in Ch inese cuis ine, t r epang was a m a j o r i tem of 
c o m m e r c e (Mackn igh t 1976:1). The archaeological site of A n u r u 
Bay A in nor thwes t A r n h e m Land is o n e of the places Macassans 
c a m e to process their catch; it is a large t r epang processing site 
with the remains of 21 lines of s tone fireplaces for boi l ing t repang. 
T h e site is located o n a sheltered pen insu la on the eastern side 
of A n u r u Bay, a low-energy sandy bay facing nor theas t towards 
t h e Ara fu ra Sea (Figure 1). Original ly excavated by Campbe l l 
Mackn igh t in 1966 a n d 1967, the site is cu r ren t ly the focus of 
renewed archaeological work . 
M a c k n i g h t recovered two sets of skeletal h u m a n rema ins 
d u r i n g his initial work at A n u r u Bay A in 1966. The archaeological 
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Figure 1 Map showing the study area and the archaeological sites of 
Anuru Bay A and Malarrak. 
context a n d m o r p h o l o g y of these r e m a i n s led Mackn igh t 
and T h o m e (1968) to ident i fy t hem as Macassan ra the r t han 
Aboriginal Australian in or igin . In this study, s t r o n t i u m , oxygen 
and ca rbon stable isotope analyses of too th enamel f r o m these 
two 'Macassans ' is used as an i n d e p e n d e n t means of assessing 
whe the r they or ig inate f r o m outs ide A r n h e m Land a n d if so, 
whe the r their or igin may indeed be Macassan. Key to these 
assessments is a c o m p a r i s o n of stable i so tope rat ios f r o m the 
skeletons to a local s ignature for an A r n h e m Land popu la t ion . We 
therefore also report stable isotope ratios f r o m three h u m a n teeth 
and o n e faunal too th recovered f r o m the nearby archaeological 
site of Mala r rak . These are the first r epor ted archaeologica l 
stable isotope rat ios derived f r o m h u m a n rema ins in A r n h e m 
Land, and are therefore s u p p l e m e n t e d in the analysis wi th ratios 
f r o m geological (Table SI , s u p p l e m e n t a r y i n f o r m a t i o n ) a n d 
hydrological repor ts . 
O u r results c o n f i r m that the two people bu r i ed at A n u r u 
Bay A were no t Aboriginal Austral ians f r o m A r n h e m Land and , 
when c o m b i n e d with previously r epor t ed archaeological a n d 
morphologica l data , analyses s t rongly s u p p o r t their ident i f icat ion 
as Macassans. There is also interest ing var ia t ion wi th in bo th the 
Macassan and Aboriginal Austral ian g roups ' isotope rat ios which 
po in t s toward the potent ia l for using stable i so tope analysis to 
m o r e precisely ident i fy or igin loca t ions for peop le a n d fauna 
recovered f r o m archaeological sites b o t h wi th in A r n h e m Land 
and Island Southeast Asia. In add i t i on , r a d i o c a r b o n da t i ng of 
the enamel indicates that A n u r u Bay A was occupied relatively 
early in the Macassan t r e p a n g pe r iod ; in fact, the A n u r u Bay 
A rema ins are likely to be the earliest k n o w n non -Abor ig ina l 
h u m a n skeletons f r o m anywhere in Australia. 
Macassan Trepang Visits to Arnhem Land 
Cent ra l to the cu r r en t s tudy is the ident i ty a n d geographica l 
o r ig in of Macassans . M a c k n i g h t (1976, 2008) p rov ides an 
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overview based on historic sources; for our purposes, the term 
'Macassan' refers to a person on the annual fleet of praus to the 
Northern Territory, rather than to a particular racial, linguistic 
or cultural group. The crews are known to have consisted 
predominantly of men from the Macassarese and Bugis cultural 
groups of southwest Sulawesi. Macknight found that even 
in the twentieth century, the old men in the city of Makassar 
remembered the 'Macassan' trepangers as a distinct group with a 
close association of captains. The direct connection to southwest 
Sulawesi is also supported linguistically, as the Macassarese 
language is the most common in words borrowed into Arnhem 
Land languages. However, the Macassan crews do not appear to 
have been limited to men from southwest Sulawesi. Macknight 
(1976) has cited crew lists in which individuals came from various 
places in Indonesia including New Guinea, Java and Ceram, with 
further mention of crew members from Buton, Timor, Maluka 
and Papua. He also notes historical records indicating that, while 
the majority of praus were of the type from Makassar, a few were 
made in the styles of other places such as the island of Sumbawa. 
Macassan-Indigenous relations were not limited to one-way 
contact in the form of Macassans visiting northern Australia. 
There are accounts of Aboriginal people sailing on praus, 
travelling to Macassar and Singapore, and living abroad for a 
time (Macknight 1976:86). Such adventures away from Australia 
were frequent occurrences for young Aboriginal men (and for 
women occasionally), while Macassans seem to have been less 
likely to remain in Australia beyond their working season. There 
are also several accounts of Macassans fathering children with 
Aboriginal women (Macknight 1976; Warner 1932). 
The early chronology of contact is uncertain. Based on written 
sources, Macknight (1976:97) initially suggested Macassan praus 
began visiting northern Australia for trepang between AD 1650 
and 1750, probably in the last quarter of the seventeenth century. 
He later revised his estimate to somewhere between early contact 
in the 1720s when 'the trepang trade in Macassar was still in its 
infancy' and 1754 when more concrete evidence was available 
(Macknight 2008:136). Some ethnographic evidence, based on 
local Aboriginal culture, language, narrative and mythology, 
suggests an earlier date for the beginnings of the industry, 
perhaps as early as the first part of the sixteenth century (Berndt 
and Berndt 1947:133; Ta(;on et al. 2010:7). A recently discovered 
pottery sherd at Groote Eylandt was found below a date of 
930±60 BP (ANU-8984) (Clarke and Frederick 2009 cited in 
Ta(on et al. 2010). Another study investigating the minimum 
age for early rock art depictions of southeast Asian praus in 
northwest Arnhem Land found one depiction under beeswax 
dated to before AD 1664 (Ta^on et al. 2010). 
Stable Isotope Analysis 
Isotopes are atoms of the same element but with differing 
weights. That is, they have the same number of protons but 
differing numbers of neutrons in the nucleus. Unlike radioactive 
isotopes such as " C , stable isotopes do not decay over time. The 
ratio of heavy to light isotopes for a particular element, however, 
often varies across the landscape. Strontium ratios vary based on 
the age and composition of the underlying geology while oxygen 
isotope ratios depend on precipitation source and intensity, and 
temperature. The isotope ratios of particular places become 
incorporated into plants growing on the landscape, and are 
carried up through the food chain until they are incorporated 
into human tissues. Carbon isotope ratios, on the other hand, 
depend on the particular pbotosynthetic pathway utilised by 
plants and are useful for distinguishing ccrtain aspects o f diet 
including the relative proportions of marine and terrestrial 
components in the diet. While not frequently applied in 
Australian and Indonesian archaeological situations, stable 
isotope analyses have become common in many other regions. 
A number of recent overviews of archaeological stable isotope 
analysis are available elsewhere (e.g. Bentley 2006; Lee-Thorp 
2008; Tykot 2004). In the Island Southeast Asia-Pacific region, 
isotope analyses have been used archaeologically as indicators of 
Lapita migration in the Bismarck Archipelago (Shaw et al. 2009, 
2010) and remote Oceania (Bentley et al. 2007) and in the study 
of Neolithic groups in Sarawak, Malaysia (Valentine et al. 2008). 
Strontium 
The ratio of heavy and light isotopes of strontium (»'Sr/"''Sr) for 
a particular place is determined by the ratio in the soil, which 
may be derived from rocks of different ages and lithologies. 
Very young rocks such as basalt and reef limestone typically 
have low ratios (less than 0.704) while very old continental 
crust rocks such as gneiss, schist and slate can have quite high 
ratios (well above 0.710) (Bentley 2006; Pye 2004) . While 
geologic processes are the ultimate basis for strontium ratios, 
interpretation of strontium values in organic specimens by 
comparison to geologic information can be problematic because 
the strontium composition of soil and the biosphere does not 
usually correspond exactly with that of the underlying bedrock. 
Soils and sediments are products of varying compositions of 
the source materials from which they are derived, so strontium 
readings incorporated into the food chain can vary significantly 
from those of the bedrock beneath. When additional factors such 
as differential mineral weathering, leaching, seaspray, geological 
drift and surface additions of dust and rainwater are added to the 
equation, the strontium found in biological materials can be quite 
removed from the geological indicators of the region (Eckardt et 
al. 2009; Price et al. 2002; Pye 2004). Optimally, archaeologists 
prefer to use strontium ratios from archaeological faunal 
remains or humans to determine the local biologically-available 
strontium ratio signature for an area (Bentley 2006; Bentley 
et al. 2004; Price et al. 2002). Unfortunately, no biologically-
available strontium ratios have been published from either 
Arnhem Land or likely Macassan origin islands. As discus.sed 
below, we measured strontium ratios in three human and one 
mammal teeth from an Aboriginal Australian archaeological site 
to determine the local strontium signature, and supplement this 
with expectations derived from geological analyses. 
Oxygen 
Oxygen isotope ratios in mammals are determined by the ratios 
in water obtained from drinking and consuming food. They are 
useful for archaeological assessment of location because they 
are correlated with environmental variables such as temperature 
during precipitation and precipitation intensity, which can vary 
significantly between different regions (Bowen etal. 2005; Eckardt 
et al. 2009; Luz et al. 1984). Human cultural behaviour such as 
boiling water or using wells to obtain underground water with 
a different isotopic ratio can also influence oxygen isotope ratios. 
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Carbon 
C a r b o n i s o t o p e a n a l y s i s is t yp i ca l l y u s e d t o r e c o n s t r u c t a n c i e n t 
d i e t s . T h e a p p r o a c h is b a s e d o n d i f f e r e n t p l a n t g r o u p s h a v i n g 
a s u b t l e d i f f e r e n c e in t h e f r a c t i o n a t i o n o f a t m o s p h e r i c c a r b o n 
d i o x i d e d u r i n g p h o t o s y n t h e s i s ( L e e - T h o r p 2 0 0 8 ; T y k o t 2 0 0 4 ) . 
T h e t w o d o m i n a n t p h o t o s y n t h e t i c p a t h w a y s , C 3 a n d C 4 ( a f t e r 
t h e n u m b e r o f c a r b o n a t o m s fixed in t h e in i t i a l p r o d u c t ) , r e su l t 
in d i f f e r e n t r a t i o s o f t h e t w o s t a b l e i s o t o p e s o f c a r b o n , ' ' C a n d " C . 
T h e C 3 p a t h w a y is t y p i c a l l y f o l l o w e d by t r ees , w o o d y s h r u b s , 
h e r b s a n d g r a s s e s f r o m t e m p e r a t e r e g i o n s . D o m e s t i c a t e d C 3 
c e r e a l s i n c l u d e r i ce , w h e a t , b a r l e y , a n d o a t s w h i l e C 3 r o o t 
s t a p l e s i n c l u d e m a n i o c , y a m a n d p o t a t o . T h e i s o t o p e r a t i o 
v a l u e s ( 8 " C ) f o r C 3 p l a n t s a v e r a g e a b o u t - 2 6 . 5 % o b u t r a n g e 
f r o m - 2 4 % o t o - 3 6 % o ( L e e - T h o r p 2 0 0 8 ; T y k o t 2 0 0 4 ) . T h e C 4 
o m m o n l y p a t h w a y 
a r i d e n v i r o n m e n t s ; 
p l a n t s i n c l u d e m a i z 
5 " C v a l u e s a v e r a g e 
b e t w e e n -7%o a n d 
Tyko t 2 0 0 4 ) . T h e c a r b o ) 
d e p e n d i n g o n t h e i r k x 
l i sed b y g r a s s e s n a t i v e t o h o t a n d 
i wel l as by s o m e s e d g e s . D o m e s t i c a t e d C 4 
, s o r g h u m , m i l l e t a n d c a n e s u g a r . C 4 p l a n t 
i b o u t - 1 2 . 5 % o a n d t h e i r r a n g e is n a r r o w e r , 
16%o ( K r i g b a u m 2 0 0 5 ; L e e - T h o r p 2 0 0 8 ; 
i s o t o p e r a t i o s o f ma i 
,1 e c o l o g y , b u t p r i m ; 
e u s u a l l y e n r i c h e d i 
m e o r g a r 
iry p r o d i 
n "C con i p a r e d t o 
t h o s e in tt 
r e s u l t i n g 
( C o l l i e r a r 
s h o u l d CO 
b e t w e e n r 
d i e t is m o 
in d i s t ing i 
t h e i r d i e t , 
t h a n o n ai 
i d d i a t o m s ai 
r r e s t r i a l C 3 e c o s y s t e m s ( L e e - T h o r p 2 0 0 8 ; T y k o t 2 0 0 4 ) , 
n m a r i n e o r g a n i s m s w i t h 6 ' *C v a l u e s a r o u n d - 1 2 % o 
- f o o d c o n s u m e r s 
: t , t h e d i f f e r e n c e 
1 a t e r r e s t r i a l C 4 
Tiari ly i n t e r e s t e d 
id H o b s o n 1987) . W h i l e p u r e l y ma : 
i t r a s t t o t h o s e i 
l a r i n e - f o o d c o n 
re d i f f i c u l t t o di: 
fishing t h e o r i g i 
s o w e wil l focu i 
' ig d i e t a r y i isessii 
I a t e r r e s t r i a l C 3 di 
j m e r s a n d t h o s e o 
i n g u i s h . W e a r e pri 
o f s a m p l e s ra th i 
o n d i f f e r e n c e s ai 
m p o n e n t s . 
t h a n d e t e r m i n i n g 
o n g g r o u p s r a t h e r 
re la t ive ly w i d e s h a l l o w g r a v e int 
f ace d o w n w a r d s , w i t h t h e h e a d 
a n d T h o m e a s s e s s e d t h e s k e l e t o 
[) w h i c h a p e r s o n h a d b e e n la id 
It t h e n o r t h e r n e n d . M a c k n i g h t 
1 as m a l e , 1 7 0 c m tall a n d a b o u t 
3 2 y e a r s o l d . H e h a d lost 10 t e e t h 
t h e r e m a i n i n g t e e t h w e r e in p o o l 
y e a r s li 
t h e pr( 
T h e b o 
I ter , a s e c o n d b u r i a l pit 
•v ious t r e n c h , c u t t i n g a 
n e s f r o m t h e n e c k t o t h 
a s i d e a n d a s e c o n d m a n w a s laid 
to t h e ea s t . A r o w o f s t o n e s w a s 
p e r s o n ( M A C II) w a s m a l e , a r o t 
e a r l y 20s . H e h a d lost o n l y o n e t o 
g u m d i sease . As t h e s e c o n d b u r i a l w a s filled in , t h e boi 
first b u r i a l w e r e h e a p e d i n t o t h e n o r t h s i d e o f t h e t 
a p p r o x i m a t e l y t h e a r e a f r o m w h i c h t h e y h a d b e e n r emi 
t h e p r e v i o u s y e a r s a n d 
i d i t i o n . P r o b a b l y s o m e 
A'as e x c a v a t e d at r i g h t a n g l e s t o 
ross t h e c e n t r e o f t h e first b o d y , 
k n e e s o f t h e first b o d y w e r e p u t 
m h i s r i g h t s i d e w i t h h i s h e a d 
la id b e h i n d h i m . T h e s e c o n d 
n d 1 6 0 c m tal l a n d d i e d in h i s 
)th p r e v i o u s l y b u t h a d c h r o n i c 
; s o f t h e 
: n c h , in 
-ed. T h e 
c a u s e o f d e a t h f o r b o t h m e n is u n k n o w n . 
In a d d i t i o n t o t h e i r p r o x i m i t y t o a t r ep : 
M a c k n i g h t a n d T h o m e v i e w e d severa l o t h e r d( 
t h e i r final c o n c l u s i o n t h a t t h e b u r i e d i n d i v i d 
m e n . T h e g r a v e s w e r e m a r k e d b y a r e c t a n g l e 
o f M a c a s s a n g r a v e s in A u s t r a l i a a l s o 
I s l and . T h e s e c o n d b u r i a l h a d b e e n a r r 
site, 
e f o i 
ig p r o c e s s i i 
a i l s a s e v i d e 
lis w e r e M a c a s s a n 
i l  o f s t o n e s , a f e a t u r e 
ib se rved o n W i n c h e l s e a 
n g e d in M u s l i m p r a c t i c e . 
w i t h t h e b o d y o n it; 
d e p o s i t s o f l i m y call 
s t a i n i n g o f t h e s e a 
a n d be te l . B o t h m e n ; 
c u s t o m in t h e I n d o n e 
Today , t h e ske le ta l 
- ight s i d e f a c i n g w e s t t o w a r d s M e c c a . T h i c k 
J u s a r o u n d t h e t e e t h o f b o t h m e n a n d b l a c k 
id m a n ' s m o u t h s u g g e s t t h e y c h e w e d l i m e 
a l so h a d t h e i r t e e t h filed d o w n , a c o m m o n 
;s ian a r c h i p e l a g o i n c l u d i n g S o u t h Su l awes i . 
IS o f t h e t w o m e n a r e h e l d b y t h e I.L. 
S h e l l s h e a r M u s e u m of Physi . 
A n a t o m y a t t h e U n i v e r s i t y 
m a n d i b u l a r p r e m o l 
il A n t h r o p o l o g y a n d C o m p a r a t i v e 
if S y d n e y . F o r t h i s p r o j e c t , o n e 
o b t a i n e d f r o m e a c h s k e l e t o n (Tab le 1). 
Sites and Materials 
Anuru Bay A 
In t h e s o f t s a n d o f t h e b e a c h d u n e at t h e M a c a s s a n Ar 
A site, a b o u t 1 5 m b e h i n d t h e h i g h w a t e r m a r k , t w o b u r 
i d e n t i f i e d a n d e x c a v a t e d by M a c k n i g h t in 1966 (M, 
1976; M a c k n i g h t a n d T h o m e 1 9 6 8 ) . D i g g i n g u n d e r n i 
' r a t h e r j u m b l e d s p r e a d o f s t o n e s t h a t h a d p r o b a b l y o n c i 
a r e c t a n g u l a r o u t l i n e ' ( 1 9 7 6 : 6 8 ) , t w o i n d i v i d u a l s , b u r 
d i f f e r e n t t i m e s , w e r e u n c o v e r e d . A s u m m a r y o f M a c k ] 
( 1 9 7 6 ) a n d M a c k n i g h t a n d T h o m e ' s ( 1 9 6 8 ) o b s e r v a t i o n s 
i n t e r p r e t a t i o n s f o l l o w s : T h e first b u r i a l ( M A C I) c o n s i s t e d 
i ru Bay 
Is w e r e 
: k n i g h t 
l ea th a 
:e b e e n 
i e d at 
igh t ' s 
i a n d 
f a 
Malarrak 
T h e t e e t h u s e d as a local A r n h e m L a n d s i g n a t u r e in t h i s s t u d y 
c a m e f r o m t w o r o c k s h e l t e r s e x c a v a t e d b y a t e a m led b y D a r y l 
Wes l ey a n d S u e O ' C o n n o r at t h e I n d i g e n o u s M a l a r r a k C o m p l e x 
in 2 0 0 8 . A n a l y s e s w e r e c a r r i e d o u t w i t h p r i o r p e r m i s s i o n 
f r o m c o a u t h o r RL. s e n i o r t r a d i t i o n a l o w n e r o f t h e l a n d s o f 
t h e M a n g a n o w a l t r a d i t i o n a l o w n e r s w i t h i n t h e A r n h e m L a n d 
A b o r i g i n a l L a n d T r u s t . All M a l a r r a k s a m p l e s r e m a i n t h e p r o p e r t y 
o f t h e t r a d i t i o n a l o w n e r s . All t e e t h w e r e i s o l a t e d finds w i t h n o 
o t h e r h u m a n ske le ta l m a t e r i a l n e a r b y . T h e m a i n M a l a r r a k s h e l t e r 
r e v e a l e d t w o t e e t h . A h u m a n m o l a r . M G 2 5 . w a s u n c o v e r e d 
a r o u n d 1 5 0 m m b e n e a t h t h e s u r f a c e o f t es t p i t G 2 5 w i t h i n a 
Table 1 Origin, type and condit ion of samples. 
Sample Location Type Condit ion 
M A C I A n u r u Bay A , Bur ia l 1 H u m a n prennolar ( m a n d i b u l a r ) N o w e a r 
M A C 11 A n u r u Bay A , Bu r ia l II H u m a n p r e m o l a r ( m a n d i b u l a r ) N o w e a r 
M G 2 5 Ma la r rak M a i n She l te r , S q u a r e G25, 
X U 8 
H u m a n m o l a r ( m a n d i b u l a r ) Heav i l y w o r n t o d e n t i n e ; 2 
cav i t i es o n s ides (one deep , o n e 
d e v e l o p i n g ) 
M K 2 5 M a l a r r a k M a i n She l te r , S q u a r e K25. 
X U 4 
Fauna l m a n d i b l e f r a g m e n t (3 tee th ) 
M T 4 M a l a r r a k She l te r #4, T rench 1, 
S q u a r e n , X U 4 
H u m a n p r e m o l a r N o w e a r ; one la tera l crack 
M T 6 M a l a r r a k She l te r #4, T rench 1, 
S q u a r e 11, X U 6 
H u m a n m o l a r S l i g h t l y w o r n ; sp l i t l a te ra l l y ; severa l 
ha i r l i ne cracks 
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h e a r t h - l i k e lens of d e n s e cha rcoa l s u r r o u n d e d by loose s a n d y 
s e d i m e n t (Table 1). A r a d i o c a r b o n d a t e of 4 8 7 ± 2 6 BP ( N Z A -
32470) was o b t a i n e d a r o u n d 5 0 m m a b o v e the excavat ion u n i t 
c o n t a i n i n g M G 2 5 a n d a d a t e of 5 7 7 ± 1 7 BP ( N Z A - 3 2 4 5 5 ) was 
o b t a i n e d a r o u n d 5 0 m m b e l o w the un i t . An i ron s p e a r h e a d was 
excavated just b e l o w the excavat ion un i t . T h e test pit s t r a t i g r a p h y 
a p p e a r e d d i s t u r b e d wi th poss ible p o s t h o l e s p e n e t r a t i n g f r o m the 
u p p e r s e d i m e n t i n to the P le i s tocene s e d i m e n t s t a r t i n g 3 5 0 m m 
b e l o w the sur face . 
A m a n d i b l e f r a g m e n t w i th several teeth of a small m a m m a l , 
M K 2 5 , was recovered f r o m test pit K25, also in t h e m a i n 
M a l a r r a k shelter . Located a r o u n d 8 0 m m b e n e a t h the su r face in 
loose s e d i m e n t , the m a n d i b l e m a y have b e l o n g e d to a p o s s u m or 
r a t - k a n g a r o o . N o d a t i n g i n f o r m a t i o n is avai lable for test pit K25. 
In M a l a r r a k Rockshe l t e r #4 , o n e test pit was excava ted 
reveal ing t w o a d d i t i o n a l tee th . M T 4 , a h u m a n p r e m o l a r , was 
f o u n d a p p r o x i m a t e l y 8 0 m m b e n e a t h t h e su r f ace in s a n d y 
s e d i m e n t c o n t a i n i n g large c o n c e n t r a t i o n s of charcoa l t h o u g h t 
to b e l o n g to h e a r t h r e m a i n s . T h e s e c o n d t o o t h in th is test p i t , 
h u m a n m o l a r M T 6 , was u n c o v e r e d a p p r o x i m a t e l y 4 0 m m be low 
M T 4 , also in s a n d y s e d i m e n t w i th d e n s e charcoa l c o n c e n t r a t i o n s . 
A f r a g m e n t of S t a f f o r d s h i r e W a r e c e r a m i c , poss ib ly f r o m t h e 
late e i g h t e e n t h t o ear ly n i n e t e e n t h cen tu ry , was f o u n d in the 
excavat ion u n i t c o n t a i n i n g M T 4 , a n d a glass f r a g m e n t was f o u n d 
in t h e excava t ion u n i t c o n t a i n i n g M T 6 . T h i s she l te r a p p e a r e d 
to have wel l -p rese rved s t ra t igraphy, sugges t ing d e p o s i t i o n of t h e 
tee th o c c u r r e d wi th in the E u r o p e a n con tac t pe r iod . 
Methods 
E n a m e l was co l lec ted a n d p r e t r e a t e d to r e m o v e a d h e r i n g 
c o n t a m i n a n t s f o l l o w i n g p r o c e d u r e s a d a p t e d f r o m Koch et al. 
(1998) a n d de ta i l ed in F e n n e r (2007 :175 -178) . Briefly, t ee th 
were mechan i ca l l y c l eaned a n d e n a m e l p o w d e r col lected u s i n g 
a dr i l l . S a m p l e s were i m m e r s e d in 2 % N a O C l f o r 24 h o u r s , 
r insed , t hen i m m e r s e d in 0 .1N C , H p f o r f o u r h o u r s . S t r o n t i u m 
i so tope c o m p o s i t i o n was d e t e r m i n e d by G e o c h r o n Labora to r i e s , 
M a s s a c h u s e t t s u s i n g T I M S . NIST 987 s t a n d a r d s a m p l e s r u n 
s i m u l t a n e o u s l y p r o d u c e d a va lue of 0 . 7 1 0 2 4 0 ± 0 . 0 0 0 0 1 2 ( 2 o 
e r r o r ) . O x y g e n a n d c a r b o n i so tope in e n a m e l c a r b o n a t e was 
d e t e r m i n e d at t h e Aus t r a l i an N a t i o n a l Univers i ty Research 
School of Ear th Sciences o n a F inn igan M A T 251 IRMS. S a m p l e 
M A C I d id no t c o n t a i n qu i te e n o u g h e n a m e l to ba l ance aga ins t 
t h e re fe rence gas d u r i n g t h e m e a s u r e m e n t , b u t t h e l a b o r a t o r y 
is c o n f i d e n t t h e resul t is a ccu ra t e . Resul ts a re r e p o r t e d us ing 
t h e V P D B s t a n d a r d . W h e n c o m p a r e d wi th p r e c i p i t a t i o n , f ) ' " 0 
va lues are c o n v e r t e d to the S M O W s t a n d a r d a n d a d j u s t e d for 
f r a c t i o n a t i o n d u r i n g i n c o r p o r a t i o n i n to e n a m e l apa t i t e us ing t h e 
e q u a t i o n s in C o p l e n et al. (1983) , B ryan t et al. (1996:5147) a n d 
D a u x e r a / . (2008) . 
D u e to low s a m p l e size, all statistical tests were p e r f o r m e d 
us ing the u n e q u a l var iance (-test (Rux ton 2006) . A me t r i c analysis 
of A n u r u Bay A skull m o r p h o l o g y for g e o g r a p h i c a s s i g n m e n t 
us ing the F O R D I S C a n d C R A N I O too l s was p e r f o r m e d b u t 
results were inconclus ive (Wat son 2011) . Both p r o g r a m m e s were 
unab le to conf iden t ly assign the skulls to any g r o u p , p r e s u m a b l y 
d u e to the lack of Indones i an da ta in the F O R D I S C a n d C R A N I D 
c o m p a r a t i v e d a t a b a s e . R a d i o c a r b o n d a t i n g was p e r f o r m e d 
o n e n a m e l f r o m each A n u r u Bay A s a m p l e us ing A M S at the 
Aust ra l ian Nat iona l Univers i ty R a d i o c a r b o n D a t i n g Labora tory . 
Results 
Stable i s o t o p e r a t io analys is resul ts a re s h o w n in Tab le 2 a n d 
Figure 2. T h e s t r o n t i u m i s o t o p e d a t a s h o w a large r a n g e a n d 
clear g r o u p i n g . T h e A n u r u Bay A a n d M a l a r r a k s a m p l e s a r e 
s igni f icant ly d i f f e r e n t ( t = I 0 . 9 7 0 , p = 0 . 0 0 7 , d f = 2 . 1 0 6 ) , w i t h t h e 
A n u r u Bay A s a m p l e s m u c h lower t h a n t h e M a l a r r a k s a m p l e s . 
W i t h i n each l o c a t i o n , t he r e is s u b s t a n t i a l s t r o n t i u m i s o t o p e 
va r i a t i on : 0 .0018 f o r t h e two s a m p l e s f r o m A n u r u Bay A a n d 
0.0031 for t h e f o u r s a m p l e s f r o m M a l a r r a k . Exc lud ing the f a u n a l 
s a m p l e as p o t e n t i a l l y r e f l ec t ing a d i f f e r e n t g e o g r a p h i c r a n g e 
f r o m t h e h u m a n samples , t h e M a l a r r a k s a m p l e s still have a fair ly 
large s t r o n t i u m i s o t o p e r ange of 0 .0012. 
T h e 8 ' " 0 v a l u e s r a n g e f r o m - 5 . 9 1 % o t o -0 .42%o. D a u x et al. 
( 2 0 0 8 : 1 1 4 4 - 1 145) s u g g e s t t h a t 'at a n y g iven p lace , t h e w a t e r 
i n g e s t e d by h u m a n b e i n g s via so l id f o o d s , w h e t h e r it is r a w 
o r c o o k e d , s h o u l d n o t be r i c h e r in " O t h a n is t h e t o t a l w a t e r 
i n g e s t e d by h e r b i v o r o u s a n i m a l s o f t h e s a m e p l a c e w h o s e 
d i e t is c o m p o s e d of r a w p l a n t s ( t r e e - l e aves , f r u i t s , a n d grass ) ' . 
T h e f a u n a l s a m p l e in th i s s t u d y , M K 2 5 , is i n d e e d a n o u t l i e r 
in t h e s a m p l e se t , w i t h a n i s o t o p i c v a l u e fa r m o r e e n r i c h e d 
t h a n t h e h u m a n s a m p l e s a n d a l so wel l o u t s i d e t h e e x p e c t e d 
r a n g e of m o d e r n A r n h e m L a n d p r e c i p i t a t i o n S"0 v a l u e s 
( d i s c u s s e d b e l o w ) . It m a y be t h a t t h i s a n i m a l o b t a i n e d m o s t 
o f i ts w a t e r f r o m d i f f e r e n t s o u r c e s t h a n d i d t h e h u m a n s ; it 
m a y have u s e d w a t e r d e r i v e d f r o m p l a n t s r a t h e r t h a n d r i n k i n g 
wa t e r , o r s i p p e d w a t e r f r o m p a r t i a l l y e v a p o r a t e d p u d d l e s . To 
a v o i d d i s t o r t i o n o f c o m p a r a t i v e h u m a n e n a m e l r e s u l t s t h e 
o x y g e n i s o t o p e s i g n a t u r e of M K 2 5 is e x c l u d e d in t h e s t a t i s t i ca l 
ana lyses . W e n o t e h o w e v e r t h a t i n c l u d i n g t h e f a u n a l s a m p l e 
in t h e M a l a r r a k v a l u e s d o e s n o t m a t e r i a l l y a l t e r t h e r e s u l t s 
( d a t a n o t s h o w n ) . 
Excluding the f auna l s a m p l e , the A n u r u Bay A a n d M a l a r r a k 
a ' - O values a re n o t s ign i f ican t ly d i f f e r e n t ( t = 0 . 0 8 5 , p = 0 . 9 4 3 , 
d f = 1.441). F igure 2 s h o w s that in fact t h e t w o A n u r u Bay oxygen 
i so tope values are at o p p o s i t e e x t r e m e s of the total h u m a n r ange , 
whi le t h e M a l a r r a k values a re spaced (wide ly) in b e t w e e n . 
As wi th 5 ' " 0 , the f auna l s a m p l e is o m i t t e d f r o m 5 " C stat is t ical 
c o m p a r i s o n s wi th h u m a n s a m p l e s b e c a u s e its d ie t is p r o b a b l y 
d i f fe ren t f r o m a h u m a n die t in t h e s a m e reg ion . T h e A n u r u Bay 
A s a m p l e s a re o n average 0.9%o m o r e pos i t ive t h a n t h e M a l a r r a k 
h u m a n s a m p l e s (Table 2, F igure 2) . A r a n k e d t - tes t i nd ica t e s 
the two p o p u l a t i o n s a re stat ist ically d i f f e r en t ( t = 3 . 5 3 6 , p = 0 . 0 4 6 , 
d f = 2 . 6 6 7 ) whi l e a n u n r a n k e d test d o e s n o t r each s ta t is t ica l 
s igni f icance ( t = 4 . 1 1 0 , p = 0 . 1 4 2 5 , d f = 1.056). T h i s u n c e r t a i n t y is 
likely to be a re f lec t ion of the sma l l s a m p l e size. 
In teres t ingly , t h e h u m a n 5 " C va lues a re s t r o n g l y l inea r ly 
co r re l a t ed wi th t h e " S r r S r va lues ( two- t a i l ed r= -0 .98 , p = 0 . 0 0 4 ; 
S p e a r m a n ' s p = - 0 . 9 8 , p = 0 . 0 0 5 ) . T h i s sugges ts t h e 6 " C va lues at 
t h e base of f o o d c h a i n s va ry sys temat ica l ly w i th g e o g r a p h i c a l 
va r i a t ion ev iden t in the s t r o n t i u m da ta . W h i l e th i s c o u l d reflect 
e i the r causa l o r c o i n c i d e n t a l geologica l i n t e r a c t i o n w i t h p l a n t 
c o m m u n i t i e s such tha t p l a n t s g r o w i n g o n o l d e r rocks t e n d t o 
be dep le t ed in heavy c a r b o n i so topes , it s e e m s m o r e likely to 
involve h u m a n d i e t a r y behav iou r . P e r h a p s y o u n g e r geo logy wi th 
low s t r o n t i u m i s o t o p e r a t io va lues t e n d s to be l oca t ed c loser t o 
the sea, a n d p e o p l e l iving closer to the sea eat m o r e m a r i n e f o o d 
wi th relatively low 5 " C values. A larger s a m p l e will be n e e d e d to 
test th is hypo thes i s . 
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Table 2 Strontium, oxygen and carbon isotope ratio results. Note: S'^OSw is the estimated isotope ratio of source water calculated from using 
equations in Coplen etal. (1983), Bryant etal. (1996:5147) and Daux etal. (2008). uses the VSMOW standard; and use the VPDB standard. 
M A C I A n u r u B a y A H u m a n SS-119887 0.70628 1 0.000007 -3.4 -4.8 j -12.1 .1 
M A C II A n u r u Bay A H u m a n SS-119888 0.70807 ' 0 .000008 -5.9 -8.8 -12.5 
Anuru Bay A mean values 0.70718 , -4.7 -6.8 -12.3 
IV1G25 M a l a r r a k 
M a i n 
H u m a n SS-119890 0.71786 0 .000011 -3.5 -5.0 -13.1 
M K 2 5 Ma la r rak 
M a i n 
Fauna l SS-119889 0.72097 0 .000009 -0.4 -0.2 -12.7 
M T 4 Ma la r rak #4 H u m a n SS-119891 0.71910 0.000012 -4.6 -6.7 -13.2 
M T 6 Ma la r rak #4 H u m a n SS-119892 0.71909 0.000012 -5.5 -8.1 -13.1 
Malarrak mean values 0.71926 -3.5 -5.0 , -13.0 1 
Table 3 Enamel radiocarbon dates. Dates calibrated using the SHCAL04 curve (McCormac et al. 2004) in the BCal tool (Buck et al. 1999). The 6'^C 
values are due to fractionation occurring in the ion source and are not directly comparable to apatite values. 
C a l i b r a t e d A g e 
M A C 1 A N U - 1 9 4 1 0 
M A C II A N U - 1 9 4 1 1 -12.4 255±55 i 1505 t o 1594, 161510 1710, 1 7 1 8 t o 1811 | 
S«awal«f "Sr /^ 
•'uru 
Figure 2 Strontium, oxygen and carbon isotope ratios. Also shown 
is the strontium isotope value of modern seawater (0.7092). Samples 
left of the seawater line are f rom Anuru Bay A; those to the right are 
f rom Malarrak. Filled markers are human samples; outl ined markers 
are f rom the faunal sample. 
Ra( j i oca rbon Resu l t s 
As is c o m m o n f o r r a d i o c a r b o n d a t e s f r o m a f t e r A D 1500, t h e 
A n u r u Bay A c a l i b r a t e d d a t e s s p a n a f a i r ly l o n g t i m e f r a m e 
( T a b l e 3 ) . T h e p o s t e r i o r p r o b a b i l i t y d i s t r i b u t i o n s a r e u n e v e n , 
h o w e v e r , a n d t e n d t o b e w e i g h t e d t o w a r d s t h e e a r l i e r d a t e s 
w i t h i n t h e r a n g e . M A C I. f o r i n s t a n c e , h a s a 7 2 % c h a n c e o f 
b e i n g e a r l i e r t h a n A D 1700 a n d o n l y a 1 2 % c h a n c e o f b e i n g 
la te r t h a n A D 1770. E n a m e l d o e s n o t r e m o d e l d u r i n g l i fe s o t h e 
r a d i o c a r b o n m e t h o d d a t e s w h e n t h e e n a m e l f o r m e d , r a t h e r t h a n 
w h e n t h e p e r s o n d i e d . H u m a n a d u l t p r e m o l a r e n a m e l f o r m s 
b e t w e e n a g e s 2 a n d 8 (Bas s 1 9 9 5 : 3 0 4 ) . M a c k n i g h t a n d T h o m e 
( 1 9 6 8 : 2 1 9 ) e s t i m a t e t h a t M A C I w a s in h i s ea r ly 3 0 s w h e n h e 
d i e d so t h e r a d i o c a r b o n - b a s e d d a t e s p r e - d a t e t h e b u r i a l b y 2 0 
t o 3 0 yea r s . T h u s M A C I m o s t l ikely d i e d i n t h e first h a l f o f t h e 
e i g h t e e n t h c e n t u r y . M A C II h a s a 4 0 % c h a n c e o f b e i n g e a r l i e r 
t h a n A D 1700 a n d a 1 3 % c h a n c e o f b e i n g la te r t h a n A D 1780. 
M A C II w a s a s sessed as b e i n g in h i s ea r ly 2 0 s ( 1 9 6 8 : 2 2 0 ) s o t h e 
r a d i o c a r b o n d a t e s f o r t h a t s k e l e t o n p r e - d a t e t h e b u r i a l b y 10 
t o 20 yea r s , a n d M A C II m o s t p r o b a b l y d i e d in t h e m i d - t o - l a t e 
e i g h t e e n t h c e n t u r y . 
T h e a r c h a e o l o g i c a l c o n t e x t o f t h e b u r i a l s i n d i c a t e s t h e M A C 
II b u r i a l d i s t u r b e d t h e M A C I b u r i a l a n d t h e r e f o r e o c c u r r e d 
l a t e r in t i m e t h a n M A C 1 ( M a c k n i g h t a n d T h o m e 1 9 6 8 : 2 1 8 ) . 
I n c o r p o r a t i n g t h i s i n f o r m a t i o n i n t o t h e d a t e c a l i b r a t i o n ( a n d 
i g n o r i n g f o r t h e m o m e n t t h e l O - y e a r d i f f e r e n c e in a g e at d e a t h ) 
i n c r e a s e s t h e p r o b a b i l i t y tha t M A C I w a s e a r l i e r t h a n A D 1700 t o 
8 4 % . A d d i n g in h i s a g e at d e a t h , t h e r e is t h u s a n 8 4 % c h a n c e t ha t 
h e d i e d ( a n d A n u r u B a y A w a s o c c u p i e d ) b e f o r e a p p r o x i m a t e l y 
A D 1 7 3 0 . 
D i s cus s i on 
Strontium Isotopes 
T h e s t r o n t i u m a n d c a r b o n i s o t o p e r e s u l t s i n d i c a t e t h e A n u r u 
Bay A a n d M a l a r r a k s a m p l e s h a v e s i g n i f i c a n t l y d i f f e r e n t m e a n s 
a n d t h u s p r o b a b l y c o m e f r o m d i f f e r e n t p o p u l a t i o n s . T h e n e x t 
t a s k is t o d e t e r m i n e w h i c h (if a n y ) o f t h e t w o p o p u l a t i o n s is 
t h e loca l g r o u p . T h e a r c h a e o l o g i c a l e v i d e n c e s t r o n g l y l i n k s t h e 
A n u r u Bay A s k e l e t o n s t o a M a c a s s a n s i te , p l a c i n g t h e m a s t h e 
bes t c a n d i d a t e s f o r n o n - l o c a l p e o p l e . M e a n w h i l e , t h e M a l a r r a k 
r e m a i n s a r e a s s o c i a t e d w i t h a n A b o r i g i n a l A u s t r a l i a n r o c k s h e l t e r 
a n d a r e t h e r e f o r e l ikely t o b e r e p r e s e n t a t i v e o f a local p o p u l a t i o n . 
W e c a n e v a l u a t e t h i s p r o p o s i t i o n u s i n g o n l y i s o t o p i c d a t a . F i r s t , 
o u r o n e s m a l l m a m m a l s a m p l e w o u l d b e c o n s i d e r e d a priori 
a s t h e m o s t l ike ly ' l o c a l ' c a n d i d a t e . Its s t r o n t i u m i s o t o p e v a l u e 
e x c e e d s b u t is c l o s e t o t h e h u m a n M a l a r r a k s a m p l e s , a n d g r e a t l y 
e x c e e d s t h e A n u r u Bay A s a m p l e s . T h i s p o i n t s t o t h e M a l a r r a k 
h u m a n s b e i n g t h e loca l p o p u l a t i o n . 
W e c a n a l s o c o m p a r e o u r r e s u l t s t o g e o l o g i c a l s t r o n t i u m 
i s o t o p e d a t a . As n o t e d a b o v e , g e o l o g i c a l s t r o n t i u m v a l u e s c a n 
v a r y s u b s t a n t i a l l y f r o m b i o l o g i c a l l y a v a i l a b l e s t r o n t i u m v a l u e s , 
b u t c a n p r o v i d e a r o u g h g a u g e o f l ike ly v a l u e s w i t h i n a r e g i o n . 
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Geological s t ron t ium isotope ratios f r o m a round the Australia 
and Island Southeast Asia region are shown in Table SI . It is 
clear f rom these data that Austral ian values are generally high 
(exceeding 0.710) while Island Southeast Asian values are 
relatively low (usually below seawater's value of 0.709). This is 
as expected because Australia in general and A r n h e m Land in 
par t icular are known to have very old rock fo rma t ions while 
Island Southeast Asia is largely of relatively recent volcanic or 
sed imentary origin. O u r Malarrak samples have values exceeding 
0.710 while the A n u r u Bay A samples are below 0.709; this once 
again po in t s to the Malarrak samples as the local popula t ion 
and the A n u r u Bay samples as the non- local popu la t ion . In 
sum, between the isotopic data and the archaeological contexts, 
there is no reasonable d o u b t the A n u r u Bay A remains are 
f rom Macassans and the Malarrak remains are f rom Australian 
Aboriginal people. 
T h e s t ron t ium variat ion wi th in each group is also interesting. 
T h e two samples f rom Malar rak Shelter #4, M T 4 and MT6, 
have almost identical s t r on t i um signatures. M G 2 5 differs by 
abou t 0.0012, still within one s tandard deviat ion f rom MT4 and 
MT6. Given the likely variat ion of geological s t ron t ium isotope 
values in the area (Table SI ) , this difference could simply be 
the result of an individual ob ta in ing his or her nu t r ien ts f r o m 
a slightly different resource compos i t ion or location. T h e lower 
s ignature of M G 2 5 could , for example , retlect an increased 
exploi ta t ion of es tuar ine or m a r i n e resources. The Malar rak 
teeth are all qui te recent, probably less than 500 years old, but 
even so, the difference between them may also reflect a shift in 
resource use over t ime. A larger h u m a n a n d / o r faunal sample 
size f r o m northwest A r n h e m Land would allow for m o r e certain 
in terpre ta t ions of any variat ion within the data. 
Whi le the two A n u r u Bay A samples are qui te convincingly 
non- loca l , their actual origin is unclear. MAC I and MAC II 
d id no t necessarily share a c o m m o n ch i ldhood or ig in , wi th 
thei r s ignatures d i f fer ing by 0.0018. This range is surpr is ingly 
large for only two samples , a n d suggests they did not g row 
u p on the same geologic subs t ra te . O f course , the complex 
geologically-derived " S r / » S r values of Indonesia cau t ion that 
the d i f ference in " S r r S r values be tween M A C 1 and MAC II 
d o not necessarily exclude a c o m m o n place of or igin either. 
Dif ferences may be a c c oun t e d for by var ia t ions of resource 
use, h ighe r values for example be ing ob ta ined by f a r m i n g 
on l imes tone lowlands c o m m o n on islands and lower values 
ob ta ined t h r o u g h acquis i t ion of resources f r o m young volcanic 
soils. Both ex t r emes of the geological s t r o n t i u m iso tope 
range f o u n d in Indones ia occur on Sulawesi a lone , the mos t 
likely place of or igin of the Macassans based on his tor ical 
i n f o r m a t i o n . T h e lower s igna ture of MAC I, for example , could 
indicate a ch i ldhood p r e d o m i n a n t l y located on y o u n g volcanic 
rocks, whi le the h igher s igna tu re of MAC II could indicate 
in f luenc ing factors such as m a r i n e and coastal resources. 
It is unlikely the h o m e l a n d of the Macassan men can be 
de t e rmined with certainty based on isotope analysis alone. With 
compara t ive biological samples f r o m various possible locat ions 
in Indonesia , however, it may become possible to exclude certain 
places and thus na r row d o w n the n u m b e r of potential places of 
origin. Incorpora t ion of o the r geological ly-determined isotope 
ratios, such as those of lead, could also help nar row the n u m b e r 
of potent ia l homelands . 
Oxygen Isotopes 
The re la t ionship be tween oxygen isotope rat ios in m o d e r n 
meteor ic prec ip i ta t ion and la t i tude and a l t i tude has been 
globally model led based on in fo rma t ion f r o m the In terna t ional 
Energy Assoc i a t i on /Wor ld Meteoro log ica l O r g a n i z a t i o n 
Global Network of Isotopes in Precipi tat ion. Estimates of 5 ' " 0 
in var ious locat ions are provided accord ing to an a lgo r i thm 
developed by Bowen and Wilk inson (2002) (and ref ined by 
Bowen and Revenaugh 2003 and Bowen et al. 2005) called the 
Onl ine Isotopes in Precipitat ion Calculator (OIPC version 2.2). 
According to this on l ine calculator, Da rwin and mos t of the 
Nor the rn Terri tory sit in an area wi th S ' " 0 precipi ta t ion values 
expected a r o u n d -5 to -5.9%o, while most of Indonesia expects 
values f r o m -4 to -9.9%o. 
A specific query consider ing lati tude, longi tude and al t i tude, 
provides an es t imated 5 ' " 0 prec ip i ta t ion value of -5.2%o for 
A n u r u Bay at sea-level, an est imate of -5.3%o at 100m elevation 
approximate ly 50km inland (directly sou th ) f r o m A n u r u Bay, 
and an es t imate of -5.8%o at 350m elevation approximate ly 
150km inland (directly sou th) f rom A n u r u Bay. 
Precipitation estimates vary fu r the r in the more m o u n t a i n o u s 
island env i ronmen t s of Indonesia . For example , an es t imated 
8 " 0 prec ip i ta t ion of -5.6%o at sea-level for Makassar on 
Sulawesi decreases to -6.7%o as the land rises to 500m elevation 
southeast of Makassar, and decreases fu r the r to -8.1%o at 1200m 
elevation in the m o u n t a i n ranges 50km east of Makassar. This is a 
difference of 2.5%o wi thin 50km. Another example of wide 8 ' " 0 
range is found in Papua New Guinea, where 6 ' " 0 precipi ta t ion 
increases f rom -7.4%o at Port Moresby (sea-level) to -12.7%o in 
the m o u n t a i n range to the nor th (2700m al t i tude) , a difference 
of 5.3%o within 150km. There is little di f ference in es t imated 
8 ' " 0 precipi ta t ion between Makassar and Port Moresby (bo th 
on west-facing coastlines) and their respective coastal sites on 
the east of each island. 
These predictive pa t te rns are consistent with the model that 
precipi ta t ion becomes more depleted of heavier '"O isotopes 
as water vapour moves far ther f rom the ocean and elevation 
increases. As oxygen isotopes in the h u m a n body are pr imari ly 
derived f r o m ingested dr ink ing water (Eckardt el al. 2009), an 
isotopic similari ty between the oxygen isotopes in the h u m a n 
body and those in local meteor ic water exists, especially in 
archaeological popula t ions wher e water would have been sourced 
locally and c o n s u m p t i o n of impor t ed d r ink and foods tuf fs was 
l imited (Pye 2004). 
A complicat ing factor is that bo th Australia's nor th coast and 
Indonesia are in the tropics within the Indo-Austral ian m o n s o o n 
region, characterised by high tempera tures , high humid i ty and 
a b u n d a n t rain (van Bemmelen 1949). This may reduce the 
potent ia l for apply ing oxygen isotope forensics, as the mos t 
dist inct results are ob ta ined in mid- to h igh- la t i tude cont inenta l 
regions where s t rong spatial isotope gradients exist (Bowen et 
til. 2005). Fu r the rmore , compar ing precipi ta t ion 5 " ' 0 data wi th 
S'^O recovered f r o m h u m a n remains rests on the a s s u m p t i o n 
that 8 " 0 of ingested water is relatively unal tered f r o m its source 
precipi tat ion. Shallow g roundwate r of ten has a close associat ion 
with prec ip i ta t ion , unless evapora t ion has en r i ched water 
t h rough loss of l ighter isotopes (Pye 2004). Conversely, deep 
g roundwate r and surface waters fed f r o m artesian sources may be 
different f rom m o d e r n precipitat ion values because of water-rock 
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interaction and the effects o f climatic change (Pye 2004) . River 
water, too, could introduce a precipitation value representative o f 
an area upstream. Thus, by the t ime it is ingested, drinking water 
can be quite different from mean 8 ' " 0 o f rainfall. We suggest this 
explains the non-patterned but large 5 ' " 0 variation found in our 
samples. Daux et al. ( 2008 :1146 ) indicate that ideally, confidence 
in the validity o f the interpretation can only be obtained through 
a 'full understanding o f the hydrological factors at the local 
scale', which is currently unavailable for both Arnhem Land 
and Indonesia. 
Carbon Isotopes 
As previously discussed, the carbon isotope ratios provide weak 
support for a difference between the Anuru Bay and Malarrak 
human samples, with one statistical test achieving significance 
while another does not. This uncertainty is probably a result o f 
the small sample size. It is interesting, however, that all samples 
(including the faunal sample) fall in a small range between -12.1 
and -13.2%0. Given a diet- to-enamel offset o f at least 9%o (Tykot 
etal. 2009) , all samples represent diets below -21%o and therefore 
show strong C 3 signatures. The Macassans probably had a rice-
dominated diet (Macknight 1976) so a C 3 signature would be 
expected for them. The past Indigenous Australian diet within 
Arnhem Land is more difficult to characterise. Grasses within 
Arnhem Land are predominantly C4 (Hattersley 1983) and 
seven modern Macropiis samples from southeast Arnhem Land 
showed substantial C4 intluence with enamel values averaging 
-7 .5±1.2%o (Murphy et al. 2007) . Nevertheless, our human and 
faunal samples from Malarrak indicate a predominantly C 3 -
based terrestrial diet. This suggests either that people emphasised 
non-grass based resources such as tubers, nuts, fruits and forest 
mammals (including the small m a m m a l in our faunal sample) or 
that C3 grasses were more c o m m o n at that time in northernmost 
Arnhem Land than they are today in southeast Arnhem Land. It 
also appears that marine fish and mammals did not comprise 
a large portion o f the diet during childhood when enamel was 
forming. A larger archaeological h u m a n and faunal sample 
which includes collagen-based isotope analyses will be needed 
to investigate this further. 
A British Origin? 
Given the fairly wide range o f calibrated radiocarbon dates 
and the presence o f European artefacts within the apparently 
disturbed contexts o f the Malarrak units, it is possible that our 
human samples are neither locals nor neighbours; they could 
potentially be from Britain. The strontium isotope ratios o f the 
Malarrak individuals, however, are strongly suggestive o f the 
diverse geological range o f the greater Arnhem Land region, 
exceed the range found in the British Isles other than in several 
small Scottish regions (Evans et al. 2 0 1 0 ) , and are compatible 
with the presumably local small m a m m a l faunal sample. 
Additionally, the remote location o f the Malarrak shelter and its 
significance as an important Indigenous site render it unlikely 
the samples derive from non-Indigenous individuals. 
A European origin for the Anuru Bay individuals can be 
dismissed based on the archaeological and morphological 
evidence. Tooth filing on both men, teeth stained by lime and 
betel, and Muslim burial practices are indicative o f a southeast 
Asian, rather than a European, origin. 
Cornclusions 
Stable i so tope rat io data o b t a i n e d f rom h u m a n too th 
enamel at two sites in nor thwest A r n h e m Land - Anuru 
Bay A and Malarrak - support three main points . T h e first 
is that each site c learly represents a dis t inct popula t ion 
in terms o f c h i l d h o o d or ig in . T h e second is that geologic 
s t r o n t i u m i n f o r m a t i o n c o m b i n e d with a faunal sample can 
be successfully used to dist inguish the non- loca l (Anuru Bay 
A) from the local ( M a l a r r a k ) populat ion . T h e s e two points 
support the archaeologica l and e t h n o g r a p h i c evidence for 
both sites, c o n f i r m i n g o n e as a Macassan burial site and the 
other as an Indigenous site. F u r t h e r m o r e , o u r rad iocarbon 
data indicate that Anuru Bay A was a relatively early Macassan 
site, with at least o n e o f its occupat ions probably o c c u r r i n g 
before A D 1730. 
The third point is that there is potential in the isotope data 
to identify trends on an individual scale, especially through the 
combined patterns revealed by the strontium and carbon isotope 
analyses. So while the current data are insufficient to determine 
the precise origins o f the Macassan men, for example, they do 
reveal subtle information pertaining to the men's origins, such 
as the unlikelihood they spent their childhoods in the same area. 
Similarly, the large variation within the data suggests that all the 
Indigenous individuals from Malarrak may not have originated 
in the same locality either. 
With strong results regarding provenance obtained even 
from a very small sample set - five humans and one small 
m a m m a l - o u r study shows potential for further isotope 
research in north Australian archaeology With a larger sample 
size, for example, a dataset could be built from which to define 
a local populat ion more accurately and in which to firmly 
position the current findings. In particular, a large sample o f 
biogenic s t ront ium isotope ratios from various locat ions in 
Arnhem Land and at potential places o f Macassan origin in 
Indonesia would reduce uncertainty surrounding the origin 
o f these individuals as well as others who may be studied in 
the future. T h e substantial s t ront ium isotope ratio variation 
predicted by the geology o f Arnhem Land and conf irmed in 
our small sample from Malarrak promises to be o f great use in 
studies o f pre-European Aboriginal Australian movement and 
may also assist in resolving issues o f repatriation or geographic 
association o f h u m a n skeletal material. 
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